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NFECTION of the pericardial cavity may 
be followed by complete or partial oblit- 
eration of the sac, by extension of the 
reaction to the mediastinum and other 

surrounding structures with resulting adhe- 
sions, or simply by a variable number of be- 
nign adhesions which unite the pericardium 
and epicardium. This latter condition is usu- 
ally undiscovered during life since it rarely if 
ever results in untoward symptoms. Because 
of these facts, simple asymptomatic adhesions 
will be dismissed without further considera- 
tion. Even generalized union of the epicardi- 
um and pericardium if nonconstricting may 
produce no significant disturbance of cardiac 
function. 

The condition in which there are adhesions 
that connect the heart and pericardium to the 
surrounding structures is known as mediasti- 
nopericarditis. It is believed that most cases 
follow rheumatic fever. Some instances of 
mediastinopericarditis are of interest from the 
viewpoint of surgical therapy, and they will be 
discussed subsequently. 

More interesting because of its frequency 
and better response to operative treatment is 


the condition in which the heart is compressed 


From the Department of Surgery of Vanderbilt University, 
Nashville, and the Department of Medicine, Harvard Medical 
School. 
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by dense scar tissue, usually known as chronic 
constrictive pericarditis. The major portion of 
this paper will be devoted to a consideration of 
this condition. Before beginning this, for the 
sake of completeness, one should mention the 
fact that there is an occasional patient without 
pericardial adhesions or scars in whom symp- 
toms referable to the heart result from dis- 
placement of this organ by a chronic inflam- 
matory process of the lung and pleura. It may 
be necessary to perform a thoracoplasty in 
order to allow the heart and great vessels to 
return to the normal position. 

Constrictive pericarditis and mediastino- 
pericarditis will be considered in the order 
named. 


CHRONIC CONSTRICTIVE PERICARDITIS 


The treatment by operation of patients 
with chronic constrictive pericarditis consti- 
tutes one of the most gratifying chapters in 
the history of surgery of the heart. The sub- 
ject is not new but it is only in recent years 
that the frequency of both the disease and its 
response to operation have been appreciated. 
This is demonstrated by the fact that Church- 
ill (23) in 1929 was able to find in the litera- 
ture the reports of only 37 cases in which 
operation had been performed. Since that 
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time, pericardiectomy for chronic constrictive 
pericarditis has been carried out on a com- 
bined total of more than 60 patients in the 
Massachusetts General Hospital in Boston, in 
the Lakeside Hospital in Cleveland, and in the 
Vanderbilt Hospital in Nashville. The diag- 
nosis has been made in each of these clinics on 
a good many other patients on whom opera- 
tion was not performed for various reasons. 
The reports in the literature indicate an in- 
creasing number of patients in whom the diag- 
nosis is made and the scar is removed. For 
example, quite recently, the results of 7 such 
operations were reported by Heuer and 9 were 
described by Harrington. 


DEFINITION 


Chronic constrictive pericarditis may be de- 
fined as a thickening and contraction of the 
pericardium or epicardium or both to such an 
extent that there is interference with the 
normal action of the heart. It is generally 
agreed that the ability of the heart to dilate to 
the usual extent and hence to receive the 
normal quantity of blood during diastole is 
markedly diminished. It is likely that the 
emptying of the heart is interfered with to a 
lesser degree. The pericardial sac may be 
completely obliterated or there may be areas 
in which the two layers are not adherent. The 
pericardium may or may not exhibit areas of 
calcification; usually it does not. Small col- 
lections of fluid may be trapped between the 
thickened epicardium and pericardium. Im- 
portant disease of the heart itself is rare except 
for atrophy of the myocardium in advanced 
cases. These structural changes by interfering 
with the movements of the heart and blood 
lead to a recognizable clinical picture which 
will be described subsequently. A photograph 
of an autopsy specimen is shown in Figure 1 
and a photomicrograph of a section of this is 
given in Figure 2. 


REVIEW 


According to White (57), the first clear cut 
description of pericarditis was given by Lower 
in 1669. The condition was recognized by 


Lancisi in 1728, by Morgagni in 1761, and by 
Laennec in 1819. Hope in 1839 expressed the 
belief that endocarditis coexists with pericar- 


ditis in the immense majority of cases and re- 
ported that he had never examined an autopsy 
specimen of complete adhesion of the pericar- 
dium without finding enlargement of the heart. 
He wrote, 

“Pericarditis, both acute and chronic, and espe- 
cially that originating in acute rheumatism, fre- 
quently terminates in adhesion of the pericardium. 
Lancisi, Vieussens, Meckel, Senac, Corvisart, and 
more strongly than all Morgagni, are of opinion that, 
with a complete and ultimate adhesion, the patient 
cannot live in a state of health. I know not how it is 
that Laennec and Bertrin and Bouillard have formed 
an opposite opinion. The former states that he had 
opened a great number of subjects so affected, who 
had never complained of any derangement in the cir- 
culation or respiration; whence he infers that adhe- 
sion often does not in any respect interfere with the 
exercise of functions. Bouillard, in his later work, 
adheres though with a slight qualification, to the 
same opinion.” 


Hope continues in stating that his own ex- 
perience is entirely opposed to this doctrine. 


“‘Nor has the additional experience of seven years, 
since the preceding sentence was written, afforded 
me reason to alter my opinion. I have never seen an 
individual with complete adhesion of the pericar- 
dium enjoying the most flourishing health.” 


Hope apparently realized that tuberculosis 
may be the cause of pericarditis. 


“In scrofulous and phthisical individuals, tuber- 
cles are sometimes developed in the false membranes 
of pericarditis and according to Laennec, this may 
cause the acute to pass into the chronic state, as fre- 
quently happens in the case of pleuritic and peri- 
toneal false membranes.” 


Chevers in 1842 disagreed with Hope’s 
statements concerning the frequent associa- 
tion of adhesive pericarditis and cardiac en- 
largement. It was his impression that Hope’s 
views were correct only in those instances in 
which there was disease of heart valves as well 
as adhesive pericarditis. When the valves 
were healthy, Chevers observed a general dim- 
inution in the size of the heart and a contrac- 
tion of its cavities. He described 4 patients 
with the autopsy findings in each case. All 
clearly had constrictive pericarditis. None 
had an enlarged heart. In 2 of them, tubercles 
were described. He states: 

“Tt will be observed that in the cases which I have 


cited there is no evidence of the pericardial adhesions 
being owing to rheumatic inflammation: on the con- 
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Fig. 1. This picture of an autopsy specimen shows the 
greatly thickened pericardium—epicardium overlying the 
left ventricle. It measured 3 centimeters in thickness at 
the base of the heart. The obliterated pericardial cavity is 
represented by the linear necrotic zone which is visible in 
some areas. The process was tuberculous in origin and ac- 
tivity was still present. Patient died less than 24 hours 
after entering the hospital. 


trary, the adhesion of the lungs to the pericardium, 
in several, renders it probable that it depended upon 
severe disease of the idiopathic kind.” 


That Chevers had a good understanding of 
the disease is illustrated by the following: 


oer 


The principal cause of dangerous symptoms in 
cases of the above description appears to arise from 
the occurrence of gradual contraction in the layer of 
adhesive matter which has been deposited around 
the heart, compressing its muscular tissue, and 
embarrassing its systolic and diastolic movements, 
but more particularly the latter. Under these cir- 
cumstances, the circulation seems, after a time, in 
great measure to adapt itself to the encumbered con- 
dition of the heart. The ventricles, having become 
diminished in capacity, make up for this loss by the 
rapidity of their contractions (hence the small and 
rapid pulse, noticed in three of the above cases): 
while the main arteries, if not already diseased, adapt 
themselves to the dimensions of the cavities from 
which they arise. ... The heart had, doubtless, for 
a long time continued to become more and more 
compressed, weakened, and embarrassed, by the 
gradual contraction of the adventitious structure 





a De eae SL an, Ci “SS 
Fig. 2. Photomicrograph of scar shown in Figure 1. 
Many giant cells are present. X 100. 


which surrounded it: distention of the great veins 
and abdominal viscera had necessarily followed; and 
the resulting anasarca, ascites, and effusion of serum 
into the pleura, in the second and third case, and 
also into the air cells of the lungs in the second, must 
have added still more to the obstruction with which 
the already almost powerless heart had to contend.” 


Concerning pericarditis associated with val- 
vular disease, Chevers stated: 


“It is evident, that if morbid contraction of any 
part of the valvular apparatus of the heart occurs 
coincidently with the first adhesion of the pericardial 
surfaces, the cavities behind the obstacle will have 
begun to suffer consequent dilation and thickening 
long before the adhesions have become so contracted 
as to exert much pressure upon their walls. AndI am 
not prepared to maintain that a simply adherent 
state of the pericardium could materially check the 
occurrence of dilatation, should valvular contraction 
be set up at any subsequent period; but I must 
repeat, that it does not appear to me that we are at 
present in possession of the slightest definite proof 
that mere adhesion of its surface has any tendency 
to produce either dilatation or thickening of the 
heart.”’ 


Chevers found that there were recorded 
between 1835 and 1842, in the Museum In- 
spection Books, accounts of 47 cases in which 
adhesions of long standing were found uniting 
the pericardial surfaces. In 30 of these, the 
adhesions were general. 


“The fact, that in nearly one half of the cases of 
partial adhesion the heart retained its ordinary di- 
mensions, while in the remainder there was sufficient 
valvular disease to account for any enlargement that 
was present, would tend to prove that partial adhe- 
sion of the pericardial surfaces is not more liable to 
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Fig. 3. Rheumatic pericarditis, to be contrasted with the 
greater amount of exudation and fibrosis in tuberculous 
pericarditis in Figure 4. X5. 


produce hypertrophy with dilatation than is the 
more complete form of the disease.” 

Wilks in 1871 agreed with Chevers in his 
conception of constrictive pericarditis. He 
remarked: 

“‘T give six examples of cases where death was due 
apparently to adherent pericardium, and in looking 
through our post-mortem records I find that I might 
have added two or three more from every annular 
return. Therefore the condition cannot be regarded 
as being a rare one. A perusal of these cases would 
almost incline me to offer the proposition that in a 
well marked case of disease with cardiac symptoms 
in young persons without any valvular bruit peri- 
cardial adhesions may be fairly expected. In older 
persons, of course, we should look rather to degen. 
eration of muscular tissue.” 

In 1873, Kussmaul called attention to a 
decrease in pulse amplitude in inspiration. 
Pick in 1896 gave a clear description of the 
differentiation of primary cirrhosis of the liver 
and chronic pericarditis. The disease is fre- 
quently designated by his name but this usage 
can hardly be considered correct in view of the 
previous excellent descriptions. The probable 
reason for the attachment of Pick’s name to 
this condition is that it was at the time of his 
description that Weill and Delorme suggested 
resection of the pericardium for the relief of 
chronic constrictive pericarditis. Carl Beck in 
1901, made a similar suggestion. This opera- 
tion was first attempted by Henle in 1907 on 
a patient of Volhard’s. The first - successful 
result was reported by Rehn in 1920, the 
operation having been performed a number 
of years previously. 





_ Fig. 4. Tuberculous constrictive pericarditis with ac- 
tivity. X65. 


At the time that Delorme was pleading 
for the employment of surgery in the treat- 
ment of constrictive pericarditis, a great sci- 
entist, the founder of modern light therapy. 
Niels Ryberg Finsen, suffered from the dis- 
ease. A recent consideration of his illness is 
given by Hugo Roesler. Finsen became ill at 
the age of 23 and was partially incapacitated 
during the remaining 21 years of his life. The 
findings on physical examination included 
ascites, pleural effusion, enlarged liver and 
spleen, normal sized heart, slight peripheral 
edema, cyanosis at times, and increased ve- 
nous pulsations in the neck. He wished to 
avoid abdominal paracenteses and he reduced 
the rate of accumulation of ascites by low 
fluid intake, magnesia and ammonium chlo- 
ride. He investigated extensively on himself 
the problem of water and salt metabolism and 
he placed himself on a low salt intake. His 
death occurred the year following the receipt 
of the Nobel prize. At the autopsy (performed 
at his request), extensive pericardial disease 
with calcification and an absence of valvular 
disease were found. The history of pulmonary 
hemorrhages suggests that the disease was 
tuberculous in origin. 

The description of constrictive pericarditis 
by Volhard and Schmieden in 1923 is classic. 
It represents the greatest advance in the un- 
derstanding of the mechanism of the disease 
since the description by Chevers in 1842. Vol- 
hard made a number of important points. He 
pointed out that simple adhesions produce no 
symptoms while the thickened adhesions cause 
symptoms because the heart loses its capacity 
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Fig. 5. Infra-red photograph of patient of Stewart and 
Heuer. a, Preoperative photograph; b, 3 weeks after peri- 
cardectomy; c, 4 months later; d, 10 months after peri- 
cardectomy; e, 17 months after pericardectomy. The 


to dilate sufficiently to carry out its work. 
Accretio cordis or mediastinopericarditis, in 
which the primary disturbance is in systole, 
was differentiated from concretio cordis or con- 
strictive pericarditis, and it was stated that 
there are intermediate types. Volhard stressed 
the disproportion between the maximal signs 
of peripheral congestion and the minimal 
signs of abnormality on examining the heart 
itself. The venous pressure was measured 
directly and the small heart in the presence of 
venous distention was commented upon. Vol- 
hard said that the neck veins collapse some- 
what in both systole and diastole. He con- 
sidered the increased pressure in neck veins as 
a most important point in differentiating the 
disease from cirrhosis. Seven patients with 
constrictive pericarditis were described by Vol- 
hard and good results were obtained in the 2 
operated upon by Schmieden. 

Youmans in 1926 reported 2 instances of 
calcification of the pericardium diagnosed dur- 
ing life and considered 94 collected cases in 
which the condition was found at autopsy. 
Coller incised in several directions the thick- 
ened pericardium of one of their patients. 
Definite improvement resulted despite the 
fact that no scar was removed. 


progressive decrease in the prominence of the veins, the dis- 
appearance of the ascites and the change in shape of the 
chest are to be noted. (From Stewart, H. J., and Heuer, 
G. J. New York St. J. Med., 1939, 39: 2183.) 


Churchill (23) in 1929 reported the first suc- 
cessful resection of the pericardium for con- 
strictive pericarditis in the United States and 
stimulated a still growing interest in the prob- 
lem of the disease in this country. The second 
successful result was reported shortly after- 
ward by Bigger (8). 

Beck and Griswold (5) reported in 1930 the 
successful production of constrictive pericar- 
ditis in dogs by introducing Dakin’s solution 
into the pericardial cavity. The picture is 
practically identical with that observed in 
patients. This method not only permits the 
obtaining of additional information concern- 
ing the mechanics of the disease but also al- 
lows one to secure added practice with the 
performance of a very delicate operative pro- 
cedure which is carried out for the relief of 
the condition. 

There has been careful analysis of a group 
of patients by White (57), admirably recorded 
in the St. Cyr lecture and there has been a 
series of studies on the circulatory dynamics 
of patients by Beck and Griswold (5), Burwell 
and Strayhorn (21), Burwell and Flickinger 
(19), Burwell and Blalock (18), Stewart, and 
others. An important reviewZof the subject 
was presented by Schur in 1934. 
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Fig. 6. Photograph of autopsy specimen showing changes 
in inferior vena cava and hepatic veins. The viscera are 
seen from behind. The lungs have been removed and the 
aorta and inferior vena cava opened posteriorly. On the 
right the inferior vena cava can be seen passing from below 
upward to the “pars hepatica,” where there is marked con- 
striction, and into the right auricle of the heart. The two 
large, most inferior openings are the renal veins. The 
hepatic veins are of small size and there are thrombi in 
some of them. Two large hepatic veins opening above the 
constriction show narrowing almost to the point of occlu- 
sion. Note the greatly dilated veins on the dome of the 
diaphragm at the right. 


PHYSIOLOGICAL CONSIDERATIONS 


Many of the physiological mechanisms that 
are important in the manifestations and treat- 
ment of this condition were understood and 
described by Cohnheim 50 years ago as a 
result of his studies on the effects of fluid in 
the pericardial cavity. In considering the 
signs and symptoms of constrictive pericar- 
ditis, it is interesting that most of them are 
dependent upon two changes in the dynamics 
of the circulation. Studies that were carried 
out by Burwell, Strayhorn, Flickinger, Bower- 
man and others (18) have shown clearly that 
there are two simple mechanical disturbances 
behind the symptoms and signs which dis- 
tinguish this condition. First, there is a dimi- 
nution of the amount of blood pumped by the 
heart per minute and per beat and an inability 
to increase the output per beat. This diminu- 
tion leads to weakness, fatigue, tachycardia, 
low pulse pressure, and a limited tolerance for 
exertion. The second mechanical disturbance 


is the increase in systemic venous pressure. 
The term “‘systemic”’ is used because the pres- 
sure in the pulmonary veins in patients cannot 
be measured and because various findings in- 
dicate that the congestion is more severe in 
the systemic than in the pulmonary area. 
Quite aside from any other change, an increase 
in venous pressure in itself can lead to venous 
distention, to engorgement of the liver, to the 
formation of peripheral edema, to nosebleeds, 
and to the transudation of fluid into the pleu- 
ral and peritoneal cavities. The spinal fluid 
pressure rises with the venous. It has been 
found in experimental animals (12) that the 
lymphatic pressure also rises with the venous 
pressure. The alterations in the circulation 
were described by Heuer and Stewart as fol- 
lows: 

“Briefly, it was found in this group of patients 
that the arteriovenous oxygen difference was in- 
creased, the venous pressure elevated, and the cir- 
culation time prolonged; while the cardiac output 
per minute, the stroke volume and the cardiac index 
(cardiac output in liters per square meter of body 
surface per minute) were diminished.” 

Thus, the alterations in constrictive peri- 
carditis include changes in the venous pressure 
which are similar to those in congestive heart 
failure and changes in the cardiac output and 
blood pressure which are somewhat similar to 
those observed in patients in shock. In the 
latter condition, however, the veins are usually 





Fig. 7. Autopsy specimen, tuberculous pericarditis with- 
out fluid but with activity. This is the stage of the disease 
in which it has been necessary to operate upon most of our 
patients. Evidences of compression were not very marked 
in this patient. 
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collapsed, in sharp contrast to the distended 
veins seen in constrictive pericarditis. 

Perhaps the alteration which is most re- 
sponsible for the production of signs and symp- 
toms is the marked increase in venous pres- 
sure. It has been observed by Burwell and 
Blalock (18) that marked improvement may 
follow a reduction in the venous pressure with 
little or no increase in the output of the heart. 
Usually, however, the output of the heart in- 
creases following operation as the venous pres- 
sure falls and it is impossible to place the 
blame accurately. The dyspnea that most 
patients with constrictive pericarditis experi- 
ence on slight exertion is presumably due to 
the inability of the heart to increase its output 
adequately, and thus resembles the dyspnea 
suffered by normal persons after severe exer- 
cise. The edema, on the other hand, apparent- 
ly is not due to the diminished cardiac output 
but rather in the main to the elevated venous 
pressure. This is suggested by the distribu- 
tion of the edema, which is observed chiefly in 
the areas drained by the systemic veins (in 
which the pressure is much above the normal), 
while the volume flow of blood is necessarily 
reduced to the same degree in both peripheral 
and pulmonary circuits. 

Schur is of the opinion that the extracardiac 
factors are important in constrictive pericar- 
ditis. He states if the only element were back 
pressure from the heart that the signs and 
symptoms would be identical with those en- 
countered in any type of heart failure. There 
is marked interference with venous return in 
all cases of constrictive pericarditis and Schur 
believes this to be particularly true of the 
hepatoportal system. He says that the broad- 
ening of the hepatic vein orifices during in- 
spiration does not take place in the presence 
of dense adhesions of the heart, diaphragm, 
and neighboring structures. He agrees with 
Schmieden and Fischer (49) that systole of the 
heart is also interfered with rather seriously. 
The heart is fixed at the base and at the apex, 
and it cannot shorten sufficiently to perform 
its work effectively. It appears, as has been 
stated, that the disabilities of constrictive 
pericarditis arise chiefly from the fact that the 
heart cannot dilate to a normal extent during 
diastole. One is also impressed by the disturb- 





Fig. 8. Autopsy specimen, tuberculous pericarditis, small 
amount of fluid, shaggy exudate. Little can be accomplish- 
ed by operating in this stage of the disease. 


ance of contraction and emptying which must 
be associated with an almost unyielding scar 
closely attached to the heart, and it seems 
likely that the heart could not put out a 
normal volume of blood per beat even if it 
could receive it. 
ETIOLOGY 

It is our contention, on the basis of evidence 
to be presented, that most instances of con- 
strictive pericarditis result from infection with 
tuberculosis. It is impossible to be certain as 
to the etiology of many of the reported cases of 
constrictive pericarditis since a clear differen- 
tiation is not made in the majority of the 
articles between mediastinopericarditis, con- 
strictive pericarditis, and simple nonconstrict- 
ing adhesions between the pericardium and 
epicardium. In addition, if the scar is healed, 
microscopic study will not usually reveal the 
etiology of the disease. 

Wells found adherent pericarditis of various 
degrees in 57 of 1,048 autopsies. Of these 57 
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cases, 8 were due to rheumatic infection, 6 
were frankly tuberculous, and 43 were of un- 
determined cause. Regarding the last, he 
stated: 

‘*By the above process of exclusion it has been 

attempted to show that many cases of adherent peri- 
cardium are probably of tuberculous origin, although 
not showing any anatomical characteristics of tu- 
berculosis. However, it is to be understood that this 
is not the only cause.” 
It was his impression that the pericarditis in 
many instances was secondary to tuberculosis 
of the mediastinal glands. Concerning the 
differentiation of the rheumatic and tubercu- 
lous cases, he stated: 

“In the rheumatic there is a total absence of tu- 
berculous lesions in the mediastinal glands and 
lungs; the pleuritis existing is generally localized at 
the pleuropericardial surfaces, seeming to be second- 
ary to the pericarditis; endocardial changes are usu- 
ally present, in all but one of those recorded; death 
is usually due to cardiac failure in the rheumatic, 
while this is the exception in the healed tuberculous 
pericarditis; the age of the subjects is, on the whole, 
younger in the rheumatic.” 

Trout in 1931 collected all cases of adhesive 
pericarditis in which operation had been per- 
formed. The Delorme operation had been 
used in 43 of these and the Brauer procedure 
in 54. Concerning the etiology, he stated: 

“Tt is usually regarded that the unknown cause of 
rheumatism, or, in the nomenclature of today, 
‘arthritis from focal infection,’ is the chief etiologic 
factor in the production of these adhesions. How- 
ever, in a brief review of some of the literature, I 
noted that various types of streptococci, pneumo- 
cocci, and staphylococci, and of tuberculosis, gonor- 
rhea, and influenza bacilli, etc., have been reported 
as being intimately connected with the causation of 
adherent pericarditis.” 


Smith and Willius of the Mayo Clinic found 
(at necropsy) 144 cases of chronic adherent 
pericarditis among 373 cases of pericardial dis- 
ease. Only 57 of the 144 patients had present- 
ed complaints that made the heart the major 
issue in the clinical picture. The etiology was 
determinable in 73 of the 144 cases. Rheu- 
matic fever was the etiological factor in 21.5 
per cent, pulmonary and pleural disease in 
17.4 per cent, cardiac infarction in 6.2 per 
cent, syphilis 2.8 per cent, neoplasms in 2.8 
per cent, and tuberculosis in 2.1 per cent. 

Schur in 1934 reported 17 instances of ad- 
hesive pericarditis, some of which had medi- 


astinopericarditis and others constrictive peri- 
carditis. Tuberculosis was suspected of being 
the etiological agent in 5 of these, in none of 
which operation was performed. Seven were 
believed to be rheumatic in origin. The etio- 
logical agent was not established in the first 6 
patients upon whom pericardectomy was per- 
formed by Beck (4). 

Rothstein in 1934 collected all instances of 
adhesive pericarditis in children under 15 in 
which the condition had been treated by oper- 
ation. The total number of cases was 34. The 
etiological agent was thought to be acute rheu- 
matic fever in 16, tuberculosis in 9, and pyo- 
genic organisms in 2. The Brauer procedure 
was carried out in 23 of these, which would 
lead one to believe that the disease was medi- 
astinopericarditis. In the 11 remaining, peri- 
cardectomy was performed. Four of these 
were supposedly tuberculous in origin. Borch- 
ardt states that rheumatism is the most fre- 
quent cause of chronic adhesive pericarditis 
and that tuberculosis plays a relatively small- 
er rdle. Tuberculosis as the cause of the con- 
strictive pericarditis was proved in only 1 of 
the 7 patients reported by Heuer and Stewart. 

White (57) had the following to state con- 
cerning the etiology of the 15 cases of constric- 
tive pericarditis which he and Churchill re- 
ported. 


“The etiology of the chronic pericardial disease 
can be assigned as follows: tuberculous in two (ques- 
tionable in two others), pneumonia with polyserosi- 
tis (including both pleuritis and pericarditis) in two, 
sepsis in one, rheumatism in none, uncertain or un- 
known in ten (in five of which, however, there was a 
definite history of acute pericarditis).” 


White’s report is similar to our experience in 
that none of the patients had a rheumatic 
infection. He stated: 


“It is of further interest that a series of 1,000 chil- 
dren with the rheumatic infection studied in the 
House of the Good Samaritan in Boston, and fol- 
lowed over a period of ten years has shown, in not a 
single instance any evidence of chronic constrictive 
pericarditis, even though the heart was often seri- 
ously involved in other respects and even though 
acute pericarditis had been noted in many cases dur- 
ing their acute rheumatic infection.” 


Of the 28 patients with constrictive pericar- 


ditis that have been observed in the Vander- 
bilt University Hospital in the past 11 years, 
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the etiological agent in 21 was established by 
aspiration, operation, or autopsy. The etio- 
logical agent was the tubercle bacillus in 18 
and the Staphylococcus aureus in 3 cases. In 
several others, there was suggestive evidence 
that the tubercle bacillus was the cause of the 
disease. Such a preponderance of tuberculosis 
as a cause of constrictive pericarditis is not 
confirmed by most of the reports in the litera- 
ture. However, these patients had pericardial 
fibrosis which was constricting, while many of 
the statements in the literature are concerned 
with adhesions of all types. 

The most striking generalization that can 
be made is that a constricting scar is a frequent 
result of tuberculous pericarditis and a rare 
result, if it ever occurs, of rheumatic pericar- 
ditis. In the latter infection, there is a sticky 
exudate of a fibrinous character which usually 
in a relatively short period causes the two sur- 
faces of the pericardium to become adherent. 
The acute injury is present but there is not 
the prolonged insult such as occurs in a tuber- 
culous infection. The differences in the pic- 
tures of the two are shown in Figures 3 and 4. 
In 3 of the cases here reported constriction oc- 
curred as a sequel to infection with pyogenic 
organisms. It appears that this is particularly 
apt to occur when operation for purulent peri- 
carditis is delayed. 


DIAGNOSIS 


The diagnosis will be discussed in part by 
enumerating the findings in a group of patients 
in the Vanderbilt Hospital. These patients 
have been studied carefully by Doctors C. S. 
Burwell, T. R. Harrison, H. J. Morgan, David 
Strayhorn, and others. A total of 28 patients 
with undoubted constrictive pericarditis have 
been observed in the past 11 years. The diag- 
nosis was confirmed at the time of operation in 
20 of these, in 3 there was only the clinical 
diagnosis, and in the 5 remaining, the pre- 
mortem impression was confirmed at autopsy. 

The ages of the patients ranged from 14 to 
77 years. The number of young patients in 
this series is less than that usually encoun- 
tered. Only 4 of the 28 patients were females. 
Twenty were white and 8 were colored. 

The patients have presented themselves for 
examination after illnesses varying from a few 
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days to a number of years. Most of them had 
been ill for a number of months rather than 
years. In a certain number of cases the illness 
has begun with a respiratory infection, but 
this was not always so. Most of the patients 
came complaining of weakness, fatigability, 
swelling of the abdomen, edema of the feet, 
and discomfort in the upper abdomen. Dysp- 
nea on exertion was frequent; dyspnea at rest 
was usually a late development if it occurred 
at all. On examination the impressive findings 
were those of systemic congestion; that is, dis- 
tended veins, high venous pressure, engorged 
liver, ascites, and peripheral edema. Pleural 
effusion was frequent; pulmonary edema was 
rare. These signs of congestion often remained 
essentially unchanged for weeksoreven months, 
unlike those in most cases of heart failure. 
This group of signs, which point so strongly to 
failure of the right side of the heart, were com- 
bined with a normal sized or only slightly en- 
larged cardiac dullness, a fixed heart, distant 
heart sounds, and an absence of visible or 
palpable apex beat. The heart rate was rapid 
and the rhythm regular. Heart murmurs were 
absent. The blood pressure and pulse pressure 
were usually low. The pulse was small and 
diminished or disappeared during inspiration 
in all patients except one. Under the fluoro- 
scope, the pulsations of the heart were found 
to be greatly diminished or absent. Examina- 
tion of the heart by the x-ray showed areas of 
calcification in some patients. In this connec- 


TABLE I.—SYMPTOMS AND SIGNS IN 28 CASES 
OF UNDOUBTED CONSTRICTIVE PERICARDITIS 
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TABLE II.—CONSTRICTIVE PERICARDITIS 
A. Patients Cured or Greatly Improved 
Heart teed Ab- ee ” Peri- 
Patient |Duration rate B Para- | Liv-| sence | ,2!S*€"- leu- yl . 
“<< of disa- |Ascites Te: ——’ jdoxical] er | pul- se — = Etiology =. Mesa . 
Age—Sex bility pera- hg. * | pulse | size — aan. pr ceed ten -G 
ture ¥| HO lorme 
1—E. Mc. | 5 mos.|5mos.| 100 110/80 2 jit++) + + R_ | Healed scar | Yes | Cured. (Dr. Bigger) 12 years since 
25—M. 98.8 ? operation 
2—H. C. 4mos.|3mos.| 120 106/88 | ++ j++) + R Staphylococ-} Yes | Cured. 8 years since operation 
17—M. 101 355 L cus aureus 
3—E. E. 6 yrs. | 6 yrs. 120 90/60 + i++] + + +- | Healed scar | Yes | Cured. 7 years since operation 
21—M. 100 195 
4—D.D. {2-3 mos.| 1 mo. 110 98/84 |j4+-+4+/4+4+) + + L Staphylococ-| Yes | Cured. 7 years since operation 
28—M. 102 200 R cus aureus 
5—J.O. 2+mos.} + IIo 100/80 | ++ |++) + + L Tuberculosis} Yes | Markedly improved. 6 years since 
18—M. 100 300 Two last operation 
6—R.H.W.| 5 mos.|3wks.| 115 115/90 + 44+) + 4. L Tuberculosis} Yes | Well. 5 years since operation 
61—M. 100 215 
7—R.L.R.| 7 mos.|3mos.} 115 100/80 | ++ |++/) + +t R_ | Tuberculosis} Yes | Cured of pericarditis, 4 years since 
30—M. 100 220 L operation. Bone graft for tubercu- 
lous spine. Cured 
8—W.G.A.| 7 mos.|6mos.| 105 124/90 + |4+) + + R_ | Tuberculosis} Yes | Markedly improved. Two years since 
57—M. 100 180 L operation 
o—J. W. 5 mos.|2mos.| 110 90/60 |} ++ I++) + + Tuberculosis} Yes | Well, no symptoms, 2 years since 
17—M. 99 300 operation 
10o—R. G. 7 mos.|6mos.| 110 100/82 | ++ |++/ + a R_ | Tuberculosis) Yes | Markedlyimproved. Two years since 
58—F. 99.6 220 L operation 
11—E. S. J. | 11 mos.| 5mos.} 100 110/90 | ++ |++]) + ob. R_ | Tuberculosis} Yes | Markedlyimproved. 16 months since 
25—M. 00.4 290 L operation 
12—W.B.D.| 3 yrs. | 1 yr. 95 102/85 | ++] + a R_ | Healed scar | Yes | Markedly improved. 20 months since 
24—M. 098.6 350 operation A 
B. Patients Who Have Died Since Operation 
13—C. W. 7 mos.|2mos.| 110 118/104, ++ |++) + + R Tuberculosis| Yes | Died 12 hours following operation 
36—M. 99 210 L from hemorrhage (Dr. Bigger 
14—J. W. 4 mos.|7 wks.| 110 105/90 | ++ |++) + + L_ | Tuberculosis} Yes | Improved for 6 months. Died miliary 
51—M. 102 215 tuberculosis 
15s—L. C. 3 yrs. 2+ 95 98/74 ++) + aa L Tuberculosis} Yes | Died 4 days following operation of 
34—F. yrs. 99 250 ? pneumonia 
16—B. C. 6mos.| + 90 90/80 ++) + + R_ | Tuberculosis} Yes | Died shortly after operation. Acute 
46—M. 101 210 dilatation heart 
17—E. C. 4mos.|3mos.| 100 108/84 ++; + -f L_ | Tuberculosis} Yes | Died 2 months after operation of 
4s—M. IOl 195 miliary tuberculosis 
18—A’‘H.K.| 7 mos.|6mos.| 120 105/85 | ++ |++) + L_ | Tuberculosis}! Yes | Improved for 2 pe Died following 
40—M. 101 278 reactivation of tuberculous process 
19—E. B.G.} 8 mos.|4mos.}| 110 120/110} ++ |++) + R_ | Tuberculosis} Yes | Died 3 days following operation. 
52—M. 100 250 L Myocardial necrosis. Rupture of 
right ventricle 
20—J. B. S.| 6mos.|3mos.| 120 110o/op5 |} ++ ]4+4+) + + ° Staphylococ-| Yes | Osteomyelitis multiple, septicemia, 
14—M. 100 265 cus aureus acute and chronic pericarditis. Died 
14 days after pericardectomy of 
bronchopneumonia 
C. Clinical Diagnosis. No Operation 
21—T.Y. | 13 yrs. ° 85 120/80 ° +] + + o | Tuberculosis} No | Operation not advised. Disability 
40—M. 99 210-280 ? only partial 
22—M. R. 6 yrs. ° 100 104/86 4 + o | Tuberculosis} No | Disability only partial 
27—F. 100 210 ? 
23—W. B. 2 yrs. |3wks.| 120 115/95 + te ° Tuberculosis} No | Bilateral pulmonary and renal tuber- 
45—M. 100 205 culosis. Died 2 weeks after leaving 
hospital 
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TABLE II.—CONSTRICTIVE PERICARDITIS—Continued 
D. Clinical and Autopsy Diagnosis 


Pericardectomy Not Performed 
























































Heart Ab- | Venous Peri- 
Patient Duration : rate Blood | Para- | Liv-| sence | disten- | Pleu- ¥. car- 
a of disa- |Ascites _— pressure |doxical] er | pul- |tionand| rai Etiology dec- Result 
Nene bility Tem- mms. | pulse | size | sation | pressure | effu- tomy Remarks 
_ pera- hg. x-ray | mms. | sion —De- 
ture H:0 lorme 
24—W. K. 2 yrs. + 80 98/84 ot Not tL R_ | Tuberculosis} No | Died one day after admission 
40—M. 99 done ? 257 L 
25—J. B. 2mos.| + 120 120/100} + + ao R_ | Tuberculosis} No |In hospital 5 weeks. Was believed to 
51—M. 103 305 L have effusion but had scar 
26—E. N. 4mos.|2mos.| 150 104/88 +: te ok R_ | Tuberculosis} No | Died 13 hours after admission 
50o—F. 103 ? L 
27—S.N. 5mos.| -+ 110 94/60 -f- } “fe bt R_ | Tuberculosis} No | Pericardium drained 5 weeks before 
70—M. 102 230 L death (Dr. Bigger). Pericardium 1 
cm. thick at autopsy 
28—A. D. 2 yrs. + 100 160/90 ° + ? + L Tuberculosis} No | Generalized arteriosclerosis. Slight 
77—M. 100 ? cardiac hypertrophy and dilatation. 
Signs of constriction not marked 





tion, it should be emphasized that calcification 
in the heart area may be due to factors other 
than disease of the pericardium. Further, 
calcification of the pericardium does not neces- 
sarily produce significant compression of the 
heart. 

The electrocardiogram often showed small 
complexes and flat T waves. Heuer and 
Stewart described the following electrocardio- 
graphic changes in their patients: 


“The electrocardiograms are of low voltage of 
QRS and T waves, and the latter may be ‘cove’ in 
form in leads I and II. The electrical axis may not 
shift or may shift only slightly, but too much em- 
phasis is not to be placed upon this finding. There 
may be slight left or slight right axis deviation.” 


White (58) made the following statements 
regarding a comparison of the electrocardio- 
gram in pericarditis and in coronary disease. 


“The S-T interval and T wave changes resemble 
to a certain extent those found in coronary disease, 
especially those in acute occlusion, namely a low ori- 
gin of the S-T interval with flattening or inversion 
of the Ts; there are, however, two distinct differ- 
ences: (1) the T wave changes are usually consist- 
ently found downwardly directed in all three classi- 
cal leads in contrast to the opposite direction of T; 
and T; after coronary thrombosis, and (2) the Q 
waves are not exaggerated in pericarditis as they are 
in either lead 1 or lead 3 after acute coronary occlu- 
sion. In the chest lead (Lead 4) the T waves in acute 
pericarditis tend to be upright instead of normally 
inverted.” 


The combination of a severe degree of pe- 
ripheral congestion with a small quiet heart is 
the essential point in the recognition of con- 


strictive pericarditis. Edema is out of propor- 
tion to the dyspnea. The peripheral signs sug- 
gest heart failure, but the heart itself supplies 
no basis for such failure. In a certain number 
of patients ascites appears before any other 
accumulations of fluid and leads to a diagnosis 
of cirrhosis or of tuberculous peritonitis. In 
all our cases, however, there has been evi- 
dence of obstruction to both the superior and 
inferior caval systems. Although the ascites is 
impressive, the neck veins are engorged and 
the venous pressure (after removal of the 
ascitic fluid) is usually as high in the arms as 
in the legs. The venous pressure remains per- 
sistently elevated and it is not altered greatly 
by the removal of fluid from the pleural or 
peritoneal cavities. A photograph of a patient 
of Stewart, Heuer, et al., demonstrating the 
venous distention, is shown in Figure 5. An 
analysis of the 28 cases shows that certain 
signs and symptoms are conspicuous by their 
presence and that certain others are conspicu- 
ous by their absence. These are shown in 
Table I. This table emphasizes the frequency 
with which the signs of peripheral congestion 
are found and the infrequency with which the 
signs of endocardial disease, hypertrophy, and 
pulmonary congestion are observed. It em- 
phasizes the usefulness of the fluoroscopic ex- 
amination and the determination of the ve- 
nous pressure in the making of a diagnosis of 
constrictive pericarditis. Additional points of 
interest concerning these patients are given in 
Table IT. 
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DIFFERENTIAL DIAGNOSIS 


In most cases, constrictive pericarditis can 
be readily recognized and the diagnosis can be 
made with confidence. Mistakes, however, 
can be made, and the following conditions, 
among others, should be taken into considera- 
tion in the differential diagnosis of constrictive 
pericarditis: 


1. Other types of pericardial disease, 
(a) fluid in the pericardium, 
(b) mediastinopericarditis, 
(c) polyserositis. 
. Diseases of the heart, 
(a) tricuspid valve disease, 
(b) diseases accompanied by failure of the right 
ventricle: mitral stenosis, 
cor pulmonale, 
myocardial disease (especially that due to 
coronary insufficiency). 
3. Extracardiac disease, 
(a) cirrhosis of the liver, 
(b) mediastinal tumors, 
(c) nutritional edema, 
(d) multiple thrombosis of veins 
(e) conditions associated with marked in- 
crease in intrathoracic pressure. 


nN 


1. Other types of pericardial disease. (a) 
Fluid in the pericardium may bring about 
cardiac tamponade with symptoms and signs 
(depending on rapidity of accumulation of 
fluid) similar to those of obstruction from peri- 
cardial constriction. If this is so, the fluid usu- 
ally leads to changes in the size and shape of 
the heart-pericardium outline which are quite 
different from those seen in constrictive dis- 
ease. When, during the course of subacute 
pericarditis, the heart-pericardium shadow be- 
comes smaller and the signs of tamponade per- 
sist, the suggestion of the formation of a con- 
stricting scar is strong. Noth and Barnes 
observed differences in the electrocardiograph- 
ic curve in acute and chronic pericarditis. In 
the acute form, there is often elevation of the 
RS-T segment and there may be exaggerated 
T-waves in the standard leads. In constrictive 
pericarditis, the T-waves are usually flat or 
inverted and the QRS complexes small. 

b. Mediastinopericarditis is discussed else- 
where in this paper and will be mentioned only 
briefly in this discussion of the diagnosis of 
constrictive pericarditis. It is important to 
make a correct diagnosis between these two 
types of pericardial disease, since their treat- 


ment is quite different, and since the treat- 
ment of the constrictive form may be highly 
successful. It is suggested, especially in older 
literature, that these two forms of fibrous 
pericarditis are often associated, but this is 
not the experience of most observers in Amer- 
ica. Mediastinopericarditis is usually a sequel 
of rheumatic pericarditis and is almost always 
associated with valvular disease (often mul- 
tiple) and with marked cardiac enlargement. 
Both valve disease and cardiac enlargement 
are rare in patients with constrictive pericar- 
ditis. Finally, since in mediastinopericarditis, 
the heart is firmly bound by fibrous tissue to 
neighboring organs, there are signs which indi- 
cate the tugging of the heart on these adjacent 
structures. These signs, such as systolic re- 
traction of the ribs and diaphragm, are not 
observed in characteristic examples of con- 
strictive pericarditis. 

c. Polyserositis, or the simultaneous in- 
flammation of several serous cavities, is usually 
due to tuberculosis. It begins as an acute 
process with varying quantities of fluid and 
may progress to a chronic fibrous state. If the 
latter stage is reached, it may be difficult or 
impossible to differentiate it from chronic con- 
strictive pericarditis due to other causes. In 
fact, we know that true constriction and poly- 
serositis may occur at the same time. White 
(57) states: ‘Perihepatitis, perisplenitis, and 
even frosting of the intestine itself may occur 
quite independently of pericarditis or pleu- 
ritis; they may be found associated or as iso- 
lated lesions.”’ The points of most significance 
in assessing the relative importance of inflam- 
mation and obstruction are the type of fluid 
(evidence of inflammatory origin) and the 
venous pressure. 

2. Diseases of the heart. (a) Tricuspid valve 
disease brings about circulatory changes simi- 
lar to those caused by constrictive pericar- 
ditis and therefore may be associated with 
similar signs. Both lesions offer an obstacle to 
the entry of blood into the heart, in one case 
an obstructive valve lesion, in the other inter- 
ference with ventricular dilatation. Tricuspid 
disease is usually accompanied by other valve 
disease, by enlargement of the right auricle, 
and by veins which exhibit pulsation with 
ventricular systole. 
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b. Conditions accompanied by preponder- 
ant failure of the right ventricle include mitral 
stenosis, cor pulmonale, and occasionally myo- 
cardial disease. Right ventricular failure pro- 
duces peripheral congestion similar to that of 
constrictive disease except that the congestion 
of muscular failure is more apt to fluctuate in 
severity than is that of mechanical obstruc- 
tion. In addition, such cases of failure rarely 
exhibit pulsus paradoxus, and they usually 
show cardiac enlargement and other evidences 
of heart disease. A patient with cor pulmonale 
due to pulmonary vascular disease may show 
cyanosis, local signs of pulmonary disease, and 
a large right ventricle. 

Myocardial disease may produce special dif- 
ficulties, as exemplified by the following case: 


H. M., white male, aged 44 years, entered the 
Vanderbilt Hospital on May 15, 1935, complaining 
of ‘‘abscess in chest.” He was stabbed in the pos- 
terior part of his right chest 2 months previously 
with a long large knife. There was profuse bleeding 
from a sucking wound. The opening was closed and 
he remained in bed for a week. However, daily tem- 
perature elevations increased and he became dysp- 
neic 3 weeks following the injury. Shortly following 
this, the old wound opened spontaneously and pus 
drained for a week. The shortness of breath was less 
marked following the drainage. In a few days, the 
wound again healed and subsequently opened spon- 
taneously. The patient had lost 30 pounds during 
his illness. The past history was negative. 

On examination, it was found that the patient had 
a chronic empyema on the right. In the right scapu- 
lar line, there was a recent wound extending from 
the eighth to tenth interspaces with a small sinus 
near its center. There was a small amount of drain- 
age from it. X-ray examination revealed hydro- 
pneumothorax on the right with marked fibrosis on 
the left. The empyema cavity was given adequate 
drainage by rib resection on May 17. He insisted 
upon leaving the hospital several weeks later, at 
which time the cavity held 100 cubic centimeters. 

The patient re-entered the hospital on September 
27, 14 weeks following his discharge. One week after 
having left the hospital, his physician injected some 
paste into the cavity. The opening closed shortly 
thereafter. The patient became short of breath 3 
weeks prior to his return to the hospital and fullness 
of the abdomen and edema were noted. On examina- 
tion, the patient was found at this time to be short 
of breath and cyanotic. The superficial veins were 
quite prominent, the pressure being 238 millimeters 
of water by a method rarely registering over 120 
millimeters in a normal person. There was edema of 
the lower extremities and the sacral region. The 
pulse volume was small and distinctly paradoxical 
in character. The arterial blood pressure was 98/80. 


The heart was somewhat enlarged and showed very 
little pulsation under the fluoroscope. The sounds 
were distant and no murmurs were heard. The liver 
edge extended well below the costal margin. The 
impression of Dr. Hugh Morgan was as follows: 
‘“‘Pleuromediastinopericarditis. It seems probable 
that the obstruction to inflow of blood to heart is 
about the cavae and that we are not dealing with a 
generalized constrictive pericarditis.” 

An exploration of the pericardium was decided 
upon and this was carried out 4 days following his 
admission. The pericardium looked essentially nor- 
mal and no abnormality was encountered except for 
the escape of a small amount of blood tinged fluid 
upon opening the cavity. There were no adhesions 
between the heart and pericardium. Incision was 
closed without drainage. Wound healed and pa- 
tient’s condition remained the same for 10 days when 
he became suddenly worse and died 2 days later. 

An autopsy was obtained, and the following ob- 
servations were made. The left pleural cavity con- 
tained 600 cubic centimeters of fluid and the peri- 
toneal cavity 2,000 cubic centimeters. A pasty mass 
was found in the right pleural cavity. The pericar- 
dium was essentially normal. The superior and in- 
ferior vena cavae appeared normal. The heart 
weighed 550 grams, and the musculature was pale 
in color and flabby in consistency. There was a large 
mural thrombus on the posterior wall of the right 
auricle and also one about 3 centimeters in diameter 
on the posterior lateral surface of the left ventricle. 
On cut section the musculature at the apex of the 
right ventricle showed several small depressed areas 
about one-fourth centimeter in diameter which were 
of a dull red color. They were also present in the left 
ventricular wall. Microscopic study showed thick- 
ening of the endocardium and many phases of de- 
generation and necrosis of the myocardial fibers. 
There were large areas of fresh hemorrhage scattered 
throughout the myocardium and in these areas, 
necrosis of the muscle cells was pronounced. The 
muscle fibers were everywhere hypertrophied and 
the nuclei were large and vesicular. In most areas, 
however, they were fragmented and stained irregu- 
larly. The liver presented a uniform picture of acute 
necrosis of all the parenchymal cells surrounding the 
central veins. The impression from autopsy was that 
the patient died of cardiac dilatation and hypertro- 
phy, myocarditis and endocarditis. This case is 
cited to show that some of the signs seen with con- 
strictive pericarditis may be present in other condi- 
tions and to emphasize that it is not any single sign 
but a total picture that is distinctive. 


A combination of right ventricular failure 
with a small amount of pericardial fluid led 
in another case to an incorrect diagnosis of 
constrictive pericarditis. 

E. A., a white female, aged 35 years, entered the 


hospital on December 8, 1934, complaining of ‘“‘swell- 
ing of abdomen.” 
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Nine months previously, the patient noticed that 
her abdomen was increasing in size, and edema of the 
feet and face appeared. This was followed by short- 
ness of breath. She became extremely weak and 
complained of palpitation and dizziness. She was 
treated with diuretic drugs and digitalis and some 
improvement followed, but the dyspnea and edema 
never disappeared entirely. There had been fre- 
quent attacks of epistaxis during the 2 months pre- 
ceding her admission, and nausea had been present 
for a week. There had been a gain in weight of 13 
pounds during the illness. 

The face was swollen and the superficial veins of 
the entire body were unusually prominent. The re- 
tinal veins were distended. The pressure in veins of 
the arms and legs was 172 millimeters water. There 
was evidence of a slight increase in the size of the 
heart-pericardium by both physical examination 
and x-ray. The pulsations of the heart were indis- 
tinct under the fluoroscope. The blood pressure was 
118/104 millimeters mercury and the pulse was be- 
lieved not to be paradoxical. There was a good deal 
of fluid in the left pleural cavity. The liver extended 
seven fingers-breadth below the right costal margin 
in the midclavicular line and there was evidence of 
free fluid in the peritoneal cavity. The temperature 
was tor degrees F. and the pulse too. The electro- 
cardiographic tracing showed (1) notched QRS in 
all leads, and (2) no shift in axis. The cerebrospinal 
fluid pressure was 210 millimeters water. 

She developed a generalized macular rash which 
was associated with a cough and an increase in tem- 
perature, and she died 23 days following her admis- 
sion to the hospital. An autopsy was obtained. The 
peritoneal cavity contained one liter of straw colored 
fluid and each pleural cavity approximately 1,200 
cubic centimeters. There was a small pericardial 
effusion (340 c.cm.) and there was an extensive and 
obviously important degeneration of the right ven- 
tricular muscle on the basis of vascular disease. 
This involvement of the right ventricle appeared to 
account for the congestive phenomena. The peri- 
cardial effusion probably accounted for the reduced 
pulsation. The combination of pure ventricular 
failure with a small amount of pericardial fluid was 
mistaken by us for constrictive pericarditis. 

3. Extracardiac disease. (a) Portal cirrho- 
sis. There should be little difficulty in differ- 
entiating constrictive pericarditis from portal 
cirrhosis of the liver. The possibility of confu- 
sion is illustrated by the fact that a number of 
patients with constrictive pericarditis have 
had an omentopexy, usually without benefit. 
The absence of a history suggestive of cirrho- 
sis of the liver, the presence of a paradoxical 
pulse, the elevated pressure in the neck and 
arm veins, and the decreased pulsations of the 
heart should serve to make the diagnosis of 


chronic constrictive pericarditis. It is well to 


remember that both diseases may be present. 

An example of chronic constrictive pericar- 
ditis, which had been diagnosed erroneously as 
cirrhosis of the liver, is presented in detail. An 
omentopexy had been performed in an effort 
to improve his condition. 


E. E., a white male farmer of 21 years, entered 
the Vanderbilt University Hospital on August rs, 
1934, complaining of swelling of the abdomen and 
shortness of breath. 

On December 28, 1929, 5 years before admission, 
this patient began to ache throughout his body. 
His physician said that he had either influenza or 
pneumonia. He went to bed and remained there 3 
days before returning to work. Approximately 2 
weeks after returning to work, the patient began to 
be short of breath. A diagnosis of empyema was 
made; a resection of two ribs on the left side was 
performed, and pus was encountered in the pleural 
cavity. He was in the hospital for 9 days and upon 
getting out felt quite well for 2 or 3 weeks. Shortly 
thereafter he noticed swelling in sundry parts of his 
body in the following order; scrotum, legs and thighs, 
abdomen, arms, face and eyes. The swelling of the 
face was quite marked in the morning but disap- 
peared during the day. Coincident with the general- 
ized edema he became more short of breath. He did 
not feel strong enough to return to work. In April, 
1930, he was given diuretics which reduced the 
amount of edema, and he felt much better for about 
5 months when his abdomen began to enlarge again. 
In the summer of 1931, he went to a hospital where 
he remained for 47 days. Three abdominal paracen- 
teses were performed and 13, 8, and 9g liters of fluid 
were removed from his abdomen. An omentopexy 
was performed during this stay in the hospital. Fol- 
lowing his discharge, he got along fairly well until 
the winter of 1933 when he began having mild chills 
with fever at intervals. Several times he coughed 
up small amounts of blood. In March, 1934, while 
loading hay, he was struck on the left side of the 
abdomen by a hay fork which he was using. After 
this blow his abdomen was tender to pressure, and 
began to increase gradually in size. On April 26, 
1934, he again entered another hospital for a period 
of 19 days. Fluid was withdrawn from his right 
chest at that time. Following this, it was necessary 
for him to return to the hospital on several occasions 
and on each visit fluid was withdrawn from the 
chest. The patient had been at home for 6 weeks 
previous to his admission to the Vanderbilt Uni- 
versity Hospital. 

On examination he was found to be a poorly nour- 
ished white male who did not appear acutely ill. He 
was slightly dyspneic while lying flat in bed. There 
was marked engorgement of the neck veins when he 
was lying flat in bed, but this prominence of the veins 
disappeared when he sat up. There was marked full- 
ness of the lower half of chest, with definite increase 
in the anteroposterior diameter. Expansion was 
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limited on both sides, and this limitation was most 
marked on the right. There was dullness (in some 
areas flatness) over the entire right chest, with 
markedly diminished breath sounds. The left chest 
was resonant throughout except for dullness in the 
lower half of the back. There were diminished breath 
sounds in this area. The heart sounds were distant: 
there were no murmurs. There was no shifting of the 
cardiac dullness with change in position. The veins 
of the chest wall were unusually prominent. 

The abdomen was distended. There was a definite 
fluid wave and shifting dullness was present. The 
liver was felt 6 centimeters below the right costal 
margin. The edge of the liver was firm and smooth. 
There was a hernia at the lower part of an abdominal 
scar. 

The temperature was 99 degrees F., the pulse rate 
120 per minute, respirations 21, and the arterial 
blood pressure was 90/60 millimeters mercury. 

The x-ray report at the time of this admission was 
as follows: ‘‘There has been a resection of the left 
ninth rib posteriorly. Slight thickening of the pleura 
in the left costophrenic angle. Practically complete 
obliteration of the right lung field due to fluid and 
thickened pleura. The right border of the heart is 
not made out. Practically no pulsations seen in the 
cardiac shadow on the left side. No activity seen in 
the left lung.” 

Electrocardiographic study revealed notched 
QRS in all leads and no shift of axis. 

The patient was discharged from the hospital 
September 2, 1934, and readmitted September 24, 
1934. During this time his condition had remained 
practically the same. The venous pressure at the 
time of second admission was 195 millimeters water. 
The circulation time, arm to carotid, was 52 seconds 
by the sodium cyanide method. After further 
observation it was decided that this patient should 
have a decortication of the heart. 

Operation was performed October 4, 1934. A left 
parasternal incision was made and the third, fourth, 
and fifth costal cartilages, together with parts of the 
ribs, were removed. There were many dilated veins 
beneath the cartilages. No cardiac pulsations were 
visible when the pericardium was exposed. Incision 
was made through a thickened scar which was 7 
to 10 millimeters in thickness. Good pulsation of 
the heart was noted after a part of the scar had been 
removed. An area of scar approximately 6 by 6 cen- 
timeters was cut away. A great deal more of the 
scar which was not removed was freed from the 
heart. Good pulsations resulted. The wound was 
closed without drainage. Microscopic sections 
showed a thickened, fibrous membrane which was 
quite vascular on its outer surface. 

Following the operation, the patient made a slow 
but progressive improvement. He returned to the 
hospital approximately 1 year following the peri- 
cardectomy for repair of the hernia at the site of the 
omentopexy. He has been performing hard manual 
labor for the past 5 years. Normal pulsations of the 
heart are visible under the fluoroscope. 


b. Mediastinal tumors. A tumor which is 
located in such position that it compresses the 
superior and inferior vena cavae may be asso- 
ciated with findings which are quite similar to 
those caused by constrictive pericarditis. There 
is less apt to be a general suppression of the 
pulsations of the heart in the patient with a 
mediastinal tumor, and more apt to be a 
greater venous pressure in one caval area than 
in the other. 

c. Nutritional edema. The differentiation 
between edema due to constrictive pericarditis 
and nutritional, which it may simulate, de- 
pends primarily on the determination of the 
venous pressure and the concentration of se- 
rum proteins. The former is elevated in con- 
strictive pericarditis and normal in uncompli- 
cated nutritional and nephrotic edema. The 
serum proteins (and colloid osmotic pressure) 
are lowered in nephrosis and nutritional edema 
and normal or only slightly lowered in con- 
strictive pericarditis. Nutritional edema, how- 
ever, occurs as a complication of many other 
diseases, including chronic heart disease, and 
hence may add to the edema of constrictive 
pericarditis, the lowered serum proteins aug- 
menting the edema-producing effect of the 
increased venous pressure. Under these condi- 
tions the relative importance of the nutritional 
factor may be judged from the level of the 
serum proteins or the colloid osmotic pressure. 

d. Multiple thrombosis of veins. A patient 
with multiple thrombosis of veins has been 
observed who presented a picture highly sug- 
gestive of chronic constrictive pericarditis ex- 
cept that the pressure in the tributaries of the 
superior vena cava was slightly lower than 
that usually found in the latter condition. A 
description of this case follows. 

O. A. A., colored, aged 19 years, entered the Van- 
derbilt University Hospital January 2, 1936, witha 
complaint of “‘swollen sore stomach and headaches.”’ 
Slight weakness and shortness of breath was ob- 
served 2 years previously. Seven months prior to 
admission, he noted enlargement of the abdomen 
and a mass was felt extending below the costal mar- 
gin. The mass was somewhat tender to pressure. In 
addition, he had had some pain of both the right and 
left sides of the chest. The findings on examination 
included prominent veins of the abdomen and chest, 
a greatly enlarged liver and spleen, and dullness in 
the flanks. The arterial blood pressure was 155/130. 
The venous pressure in an arm vein was 125 milli- 
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meters water. The red blood cell count was 7,000,000 
and the hemoglobin 16 grams. Fluoroscopic exami- 
nation of the heart showed definite but small pul- 
sations. 

An exploratory laparotomy was performed: and 
the veins of the omentum were found to be tremen- 
dously enlarged and distended. The liver was greatly 
enlarged and quite dark in color. The spleen was 
enlarged and hard. There was a moderate amount of 
free peritoneal fluid. The impression was that there 
was partial obstruction of the hepatic veins. The 
patient died subsequently and an autopsy was per- 
formed. There was a definite constriction of the in- 
ferior vena cava as it passed through the groove in 
the liver. At this point the circumference of the vena 
cava was only 2.5 centimeters whereas its circum- 
ference was 7.5 centimeters at the level of the en- 
trance of the renal veins. The constricted area was 
8 centimeters long. The wall of the vein was thick- 
ened, apparently due to fibrous tissue. The hepatic 
vein orifices were smaller than normal and several 
contained thrombi. In addition, there was throm- 
bosis of the splenic vein. The pericardium and heart 
were normal. A photograph of the veins is shown in 
Figure 6. 


e. Conditions associated with a marked in- 
crease in the intrathoracic pressure may be 
confusing and occasionally there may be diffi- 
culty in differentiating diseases such as chron- 
ic asthma from constrictive pericarditis. In 
these conditions the heart is usually small and 
the venous pressure is elevated. A paradoxical 
pulse may be present. Differentiation may be 
made on the basis of signs of pulmonary dis- 
ease. 


INDICATIONS FOR AND TIME OF OPERATION 


It is generally agreed that an acute pyogenic 
pericarditis should be drained and that an 
acute tuberculous pericarditis with a large 
accumulation of fluid should be treated by 
aspiration rather than by open drainage. It is 
accepted that when constriction is associated 
with a pyogenic infection, an appropriate 
amount of thickened pericardium should be 
removed, and the infected area should be 
drained. It is generally agreed that a pericar- 
dectomy should be performed when a patient 
has constrictive pericarditis of marked degree 
due to a process, tuberculous or otherwise in 
origin, which is healed or inactive. If the dis- 
ability is only partial and is not progressing, 
operation may be postponed with the hope 
that it will not be necessary. If one is con- 
vinced that an operation will be necessary, 


there is danger in postponing it after the 
chronic stage of the disease has been reached. 
Delay results in greater atrophy of the myo- 
cardium and the dangers of entering the heart 
cavities during the decortication and of dila- 
tation of the heart at and subsequent to the 
operation are increased. In other words, peri- 
cardectomy is indicated when the active pro- 
cess has been replaced by a healed scar and 
before marked cardiac muscular atrophy oc- 
curs. 

It is obvious that the patient does not al- 
ways present himself at this ideal time. There 
is a variation in the time required for an 
active tuberculous infection to become healed. 
It may be stated in general that an interval of 
at least 6 months and preferably a longer time 
should separate the initial infection and the 
removal of the scar. As will be pointed out 
subsequently, however, the unfavorable course 
of the patient may render imperative an 
earlier operation. 

There is a difference of opinion as to the 
attitude which should be adopted when the 
constriction is caused by a thickened pericar- 
dium and epicardium in which a tuberculous 
infection is still present and when the patient’s 
condition is becoming progressively worse. A 
frequent occurrence in tuberculous pericar- 
ditis is the development of increased signs of 
systemic congestion as the fluid disappears 
from the pericardium and as the heart-peri- 
cardium shadow becomes smaller. The pa- 
tient who has constriction and an active 
tuberculous infection has both as causes for 
his signs and symptoms, and the treatment is 
unusually complicated. Most of the patients, 
studied and operated upon by us, have had 
activity in the sense of demonstrable tubercles 
in the pericardium and epicardium but have 
not had proliferative activity with fluid. The 
stage of the disease that has been present in 
most of our patients at the time of operation 
is demonstrated in Figure 7 and the more 
active proliferative stage in which operation 
should be avoided, if possible, is shown in 
Figure 8. 

Volhard expressed the opinion that the pro- 
liferative stage of tuberculous pericarditis is 
not well suited for operation. Churchill (24) 
stated: 
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“Active tuberculosis of the pericardium may pro- 

duce the entire syndrome of chronic constrictive 
pericarditis. The point at issue is whether operation 
can be effective if performed during the active phase 
of the infection. The reports in the literature of 
operations performed during this period are uni- 
formly discouraging and confirm our personal ex- 
perience.” 
The authors agree entirely that the operative 
procedure is easier and that the mortality rate 
is lower if operation can be postponed until 
the tuberculous process has become inactive. 
Such has not always been possible in our 
experience because of the unfavorable course 
of the disease. The general policy which has 
been adopted is that the operation should be 
deferred during the active stage as long as the 
patient’s condition is stationary or is improv- 
ing. If, however, the patient is losing ground 
and the venous pressure is rising despite the 
fact that the heart-pericardium shadow is de- 
creasing, indicating the disappearance of fluid, 
operation should be proceeded with even 
though some activity is still present. Even in 
the presence of proliferative activity without 
fluid, operation may be practicable and the 
decision for or against it should be made on 
the basis of the severity of the interference 
with the circulation rather than on the basis 
of the presence or absence of activity of the 
tuberculous process. One has to evaluate the 
relative réles of constriction and of infection. 
If constriction is responsible for most of the 
symptoms and signs, operation is indicated; if 
infection is responsible for the predominating 
features of the illness, nonoperative treat- 
ment is to be preferred. If both infection and 
obstruction are important in producing the 
disability, one should attempt to make the 
difficult decision as to therapy after balancing 
the advantages and disadvantages of opera- 
tive and nonoperative treatment. 

This discussion would be incomplete with- 
out a consideration of the treatment of pa- 
tients in whom the obstruction is only moder- 
ately severe. Since a moderate amount of 
danger in association with pericardectomy is 
inescapable, nonoperative treatment is usu- 
ally advisable if the disease is not progressive 
and if the disability is not severe. Under these 
circumstances, measures such as the restric- 
tion of fluid and salt intake, the use of diur- 


etics and the aspiration of serous cavities, if 
indicated, will usually add to the comfort and 
reduce the incapacity of patients. Digitalis is 
not effective save in the rare cases in which 
there is heart failure as well as obstruction. 
In summary, one should realize in consider- 
ing the indications for and the time of opera- 
tion that successful therapy is dependent upon 
the ability of the surgeon to remove enough 
scar to release the heart, upon the capacity of 
the weakened heart muscle to perform its 
work, and upon the nonprogression of the in- 
citing disease. The decision as to therapy is in 
many instances a difficult one to make. 


THE OPERATION 


Preoperative treatment. After it has been 
decided that pericardectomy is indicated, the 
patient should be got into the best possible 
condition. This consists in the main of reduc- 
ing to a minimum the results of the pericardial 
constriction, that is, the edema, ascites, and 
pleural effusion. This part of the treatment is 
similar in most respects to that of heart failure. 
The patients should be placed on a low salt 
diet (approximately 2.0 grams daily) and the 
fluid intake should be limited to approximate- 
ly 1,500 cubic centimeters daily. If the blood 
studies show a reduction of plasma proteins, 
which is a frequent finding, a high protein diet 
should be given. Large accumulations of fluid 
in the pleural or peritoneal cavities should be 
removed by aspiration. Any one of a number 
of diuretics may be used in an attempt to 
cause the disappearance of edema. There is a 
variation in the individual response to these 
agents. The advice of Heuer and Stewart is 
as follows: 

‘Of the drugs used to mobilize fluids, mercupurin 
has been found to be the most satisfactory. It is usu- 
ally given in 2.0 cubic centimeter doses intrave- 
nously at 3 day intervals. To some patients ammo- 
nium chloride, 3 grams per day, was given at the 
same time to enhance the diuretic effect. Theocal- 
cin, 4.5 grams daily, urea, 30 cubic centimeters of a 
50 per cent solution, twice daily and aminophyllin 
O.1 gram 3 times per day were all tried but with less 
effect.” 

Regardless of the agent used, the patient 
should be rendered free of as much excess 
fluid as possible. It is particularly important 
that large accumulations of fluid in the pleural 
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cavities should be removed prior to the anes- 
thetic and operation. 

An interesting question is concerned with 
whether or not patients with constrictive peri- 
carditis should be digitalized, and particularly 
so when operation is contemplated. Harrison 
and Leonard have shown that digitalis de- 
creases the output of the heart of normal dogs. 
Burwell, Neighbors, and Regen (20) found 
that it decreases the cardiac output in normal 
men. Burwell and Strayhorn (21) found in a 
patient with constrictive pericarditis that dig- 
italis decreased the cardiac output per minute 
due chiefly to a decrease in rate with little 
change in the output per beat. Harvey and 
Whitehill state: 

“Inasmuch as these patients seem abnormally 
sensitive to digitalis and develop cardiac arrhyth- 
mias with small doses, and since the heart failure is 
usually due to cardiac tamponade, the drug, gener- 
ally, is not indicated. In those patients who continue 
in failure after the pericardial fluid has been re- 
moved, particularly the older ones with arterio- 
sclerosis, it might be useful.” 

Burwell (16) states that there are 3 important 
exceptions to the general rule of the nonuse- 
fulness of digitalis in these patients: the occa- 
sional patient who has auricular fibrillation 
with tachycardia in addition to pericardial 
obstruction; the patient about to be subjected 
to pericardectomy whose possibly atrophied 
myocardium may have imposed upon it in- 
creased demands if the operation relieves the 
obstruction to inflow; and the patient who has 
both obstruction and myocardial insufficiency. 

Preanesthetic sedatives should be given in 
moderate amounts but not to the extent that 
the respirations are depressed. Compatible 
blood should be available for transfusion in 
case such is found to be necessary as a result 
of copious bleeding during the operation. 
Fluids, including blood, should not be intro- 
duced intravenously unless absolutely neces- 
sary. 

The anesthetic. There is no unanimity of 
opinion as to the most desirable anesthetic 
agent for this operation. Most surgeons are 
agreed that general anesthesia is indicated be- 
cause of the magnitude of the procedure and 
of the possibility of the accidental injury of 
the heart muscle and of opening one or both 
pleural cavities. It is because of the latter 


SURGERY, GYNECOLOGY AND OBSTETRICS 


possibility that Churchill (24) uses intra- 
tracheal anesthesia, the gas-oxygen-ether se- 
quence being employed. Of the 7 patients 
subjected to pericardectomy by Heuer, 4 were 
anesthetized by the open drop ether method, 
2 with drop ether administered through an 
intratracheal tube (Magill), and ethylene- 
oxygen-ether mixture was used in the remain- 
ing patient. Harrington used cyclopropane as 
the anesthetic agent in the 9 patients on whom 
pericardectomy was performed. This was ad- 
ministered through a tightly fitting mask but 
he cautions that an intratracheal tube should 
be available for use if necessary. In the au- 
thor’s experience, the agents which have been 
used include local alone, local combined with 
nitrous oxide and oxygen, with cyclopropane 
and oxygen and with gas-oxygen-ether. Our 
routine at present consists of local infiltration 
for the incision and removal of bony structures 
followed by the gas-oxygen-ether sequence 
during the time that the pericardial scar is 
being removed. Usually an intratracheal tube 
is not employed. The most unsuitable agent 
that we have used is nitrous oxide. It is impos- 
sible to obtain satisfactory anesthesia without 
causing anoxia. There is a pre-existing impair- 
ment of the circulation of the heart muscle as 
well as structures elsewhere and it is unwise 
to cause additional anoxia. 

The impression exists, without definite proof, 
that cyclopropane may exert toxic effects on 
the heart. Robbins and Baxter (44) found 
that the cardiac irregularities which develop 
at the time of, or soon after, respiratory arrest 
as caused by cyclopropane are not due to the 
anesthetic agent itself but to anoxemia. They 
noted further (45) that cardiac irregularities 
which are observed in dogs under cyclopro- 
pane anesthesia after premedication with mor- 
phine may be abolished by barbital or amytal. 
In view of these findings, it appears that a 
barbiturate rather than morphine should be 
employed when cyclopropane is to be used. 
As stated previously, it is our impression that 
gas-oxygen-ether is preferable to oxygen-cy- 
clopropane in operations on the heart. 

Beck and his associates (3, 6) found in ani- 
mals that exposure of the heart and great ves- 
sels to atmospheric air pressure results in-a 
significant reduction in the cardiac output. 
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As a result of these observations, they recom- 
mended the revival of the use of the Sauer- 
bruch negative pressure chamber. One of us 
(A. B.) was unable to confirm the experiment- 
al observations under slightly modified condi- 
tions (10). At any rate, a diametrically oppo- 
site viewpoint to that of Beck is expressed by 
Churchill (24). He states: 


“While Beck focuses his attention upon failure of 
the peripheral circulation from a reduced filling of 
the heart, I consider the real hazard of the operation 
to lie in exposing the weakened musculature of the 
heart after it has been released from the scar to too 
great a venous return. From this point of view the 
effect of atmospheric pressure on the surface of the 
heart would be welcomed. I have deliberately at- 
tempted to reduce the venous return to the heart 
during and immediately following the operation.” 
Measures which may be used to reduce the 
venous return, include the upright position 
and the reduction of the blood volume by 
bleeding. However, as Churchill has empha- 
sized, it must be remembered that a reduction 
in the effective venous pressure may be dan- 
gerous if the heart is not relieved of its con- 
stricting scar. 

Position of patient. The patient should be 
placed on the operating table on his back in 
either the recumbent or semirecumbent posi- 
tion. Churchill (24) and Schmieden (48) pre- 
fer a slightly upright position, using a dental 
chair, in order to reduce somewhat the venous 
return to the heart. There is no strong objec- 
tion to the recumbent position unless the pa- 
tient is dyspneic. 

Exposure of pericardium. Most surgeons are 
agreed that the operation should be performed 
through an extrapleural approach and that 
the incision should be made to the left of the 
sternum. Median sternotomy is not necessary 
as an adequate exposure can be obtained 
through a left parasternal incision. The inci- 
sion should be such that the heart can be ex- 
posed from base to apex. The midportion of 
the incision should be over the sternum or at 
its left border and the lateral projections of 
the incision should overlie the uppermost and 
lowermost costal cartilages which are to be 
resected, extending to the midclavicular line. 
The pectoralis major muscle is freed from the 
sternal border and is reflected laterally with 
the skin flap. It is usually advisable to remove 


the third, fourth, fifth, and sixth costal carti- 
lages and short segments of the adjoining 
ribs. There is a difference of opinion as to 
whether the perichondrium and periosteum 
should be included with the cartilages and 
ribs. Both Heuer and Harrington state that 
it is not necessary to include them. The pres- 
ent authors agree with Schmieden (48) and 
with Churchill (24) that it is desirable to have 
a flexible precordial area over the liberated 
heart and that the perichondrium should be 
removed in order to avoid regeneration. Fur- 
thermore, it is our impression that one is less 
apt to have a chronic discharging sinus when 
the process is tuberculous in origin if perichon- 
drium is removed. In this connection, it is 
quite important that all cartilage which is 
damaged should be removed. The intercostal 
muscles are divided at the left sternal border, 
and the internal mammary artery and vein are 
usually ligated at the upper and lower ex- 
tremes of the incision. The thin layer of mus- 
cle and connective tissue overlying the peri- 
cardium is divided, and the left half of the 
sternum is removed with rongeurs or the 
Lebsche sternum knife. 

Beginning at the left sternal border near 
the lower end of the incision, the left pleura is 
dissected laterally for a considerable distance, 
preferably to the left phrenic nerve. It is well 
to remember that there may be no so-called 
‘“‘area of safety” and that the right and left 
pleural reflections may be in contact with 
each other. In most instances, the greater 
part of the dissection of the pleura may be 
carried out by blunt dissection, a thin layer of 
gauze applied to a finger being used. The ex- 
perience of most surgeons is that an opening 
is made in the pleura during the dissection in 
about one third of the operations. This usu- 
ally causes no embarrassment to the respira- 
tions and it is unnecessary in most instances 
to attempt closure of the tear in the pleura. 
As will be commented upon subsequently, an 
additional reason for not closing a pleural 
opening is that there are some points in favor 
of drainage of the decorticated area into the 
pleural cavity unless pyogenic organisms are 
present. It is our policy to delay dissection of 
the right pleural reflection until after removal 
of the pericardial scar has been begun. 
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In the sickest patients, particularly the 
elderly, Bigger (36) has suggested that the 
operation should be performed in stages. At 
the first stage, the rigid structures of the chest 
wall may be resected and a small portion of 
the scar near the left border of the heart may 
be removed. At the second stage, the further 
removal of scar may be carried out through 
the same incision or through a corresponding 
incision to the right of the sternum. 

Removal of scar. Before the technical fea- 
tures concerned with the removal of the scar 
are considered, points of importance in con- 
nection with the choice of site for the begin- 
ning of the decortication and also the extent 
of the decortication will be considered. It 
should be borne in mind in this discussion 
that it is impossible before beginning the 
removal of scar to distinguish the various 
parts of the heart. The left ventricle lies 
almost entirely laterally and posteriorly, and 
the portion of the heart in contact with the 
anterior chest wall is largely the right ventri- 
cle. The most frequent mistake is the assump- 
tion that one is decorticating the left ventricle 
when in reality it is the right one. First, the 
site for the initial removal of the scar will be 
discussed. It is generally believed that it is 
important to liberate part of the left ventricle 
from the scar before decorticating the right 
ventricle. The reasons for this are two in 
number. The muscle of the left ventricle is 
thicker than that of the right, and there is less 
danger on the left of entering the cavity of the 
heart when one is attempting to establish a 
line of cleavage between the heart muscle and 
the scar. The second reason for freeing the 
left ventricle first is the theoretical danger of 
pulmonary edema. Initial release of the right 
ventricle permits a greater flow of blood into 
it and thence into the lungs. Since the trans- 
mission of blood through the lungs has not 
been facilitated by decortication of the left 
ventricle there may result an increase in the 
amount of blood in the lungs. This in time 
may lead either to pulmonary edema or to 
dilatation and failure of the right ventricle. 
This reasoning appears to be sound but in 
actual practice we have seen no harmful 
effects in those instances in which the right 
ventricle has been decorticated before the 





SURGERY, GYNECOLOGY AND OBSTETRICS 


left. As stated previously, it is our impression 
that the surface of the right ventricle is often 
believed to be that of the left one. 

The second point has to do with the extent 
to which the decortication should be per- 
formed. There is some difference of opinion 
on this subject. Most are agreed that actual 
decortication of the auricles is a hazardous 
procedure due to their thin walls and should 
not be attempted. If the ventricles are prop- 
erly freed of scar, the undecorticated auricles 
are able to conduct sufficient blood to the ven- 
tricles to supply the needs of the body. 
Churchill (24) states that free motion of the 
right auriculoventricular groove is an impor- 
tant physiological mechanism in the action of 
the right heart and that every effort should 
be made to free this area of scar. Several ob- 
servers have commented on the need for the 
removal of the scar from the site at which the 
vena cavae enter the heart. It is our impres- 
sion that this is rarely necessary and even 
more rarely accomplished successfully. The 
extent of the removal of scar as advocated by 
Heuer is as follows: 

‘“We have removed as completely as possible the 
pericardium over the left and right ventricles, but 
have not attempted to remove the adherent peri- 
cardium over the auricles. An effort has been made 
to free the apex, and if possible the dissection is car- 
ried well down on the diaphragmatic portion of the 
pericardium. No attempt has been made to go be- 
yond the right auriculoventricular groove; nor have 
we attempted to free the great vessels at the base.”’ 
Schmieden (48) states that complete libera- 
tion of the left ventricle is the most important 
part of the procedure and that in most cases 
this is the only surgical measure that is neces- 
sary. We question seriously the correction of 
this view. Most patients with constrictive 
pericarditis have remarkably little dyspnea 
and edema of the lungs in comparison with 
the marked evidence of congestion in the sys- 
temic circulation. Most of the signs and 
symptoms are attributable to back pressure 
from the right side of the heart. In our expe- 
rience, major emphasis has been devoted to 
decorticating the right ventricle. In one pa- 
tient who has obtained a good result, all or 
certainly most of the decortication was per- 
formed on the right, since bleeding from an 
unknown source had been encountered during 
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Fig. 9. Section showing an active tuberculous infection 
of scar. Note the large artery which is intimately attached 
to the scar. Autopsy specimen. X 20. 


the attempt to remove scar from the left 
ventricle. 

We shall return now to a description of the 
operative procedure itself. After having ob- 
tained an exposure of the pericardium which 
extends to or almost to the left phrenic nerve, 
an incision is made into the scar overlying the 
left ventricle. This is probably the most tedi- 
ous part of the operation. Much of the ease 
and success of the operation is dependent upon 
finding the correct plane of cleavage. It 
should be remembered that it does little if any 


‘good to remove the scarred pericardium if 


thickened fibrous epicardium is left behind. 
The plane of cleavage should lie preferably 
between the layer of organized exudate on the 
exterior of the epicardium and the epicardium 
itself. It should not lie immediately next to 
or in the heart muscle. As is well known, the 
major coronary arteries are located quite su- 
perficially. If one is unable to establish the 
correct plane of cleavage, the point of attack 
should be shifted. Usually slight motion of 
the heart can be seen when the incision in the 
scar has been extended to the correct depth. 
The incised edges of the scar are then grasped 
with instruments, and the decortication is ex- 
tended by sharp and blunt dissection. A sharp 
instrument should be used for the division of 
all strands of scar tissue which extend into 
the heart muscle. One may encounter areas 
in which there are unusually dense adhesions 


Fig. 10. Section showing caseation and giant cells. Note 
the large blood vessel which is anchored more firmly to the 
scar than to the heart muscle. Autopsy specimen. X16. 


and the cleavage plane is lost. As Churchill 
(24) has stated, this is particularly apt to be 
encountered in the region of the left descend- 
ing coronary artery. This area should be ap- 
proached with caution in order to avoid in- 
jury to this important vessel. If one is unable 
to be certain as to the relationship of the scar 
to the vessel, dissection at that point should 
be abandoned temporarily and a cleavage 
plane further to the right should be found. 
As the sternum is approached, it is usually 
easy to push the right pleural reflection lat- 
erally with gauze if the heart is dislocated 
slightly to the left by making traction on the 
scar. One should pause frequently during the 
dissection of the scar in order to allow the 
heart to regain its normal rhythm. Bigger (8) 
has pointed out the importance of not excising 
the scar as it is freed and of leaving temporar- 
ily a flap of the tissue at the point of the dis- 
section in order that it may be used for cover- 
ing a rent in the heart muscle if this unfortu- 
nate accident occurs. As has been stated, the 
removal of the scar should be extended, if it 
is feasible, to the region of the phrenic nerve 
on the left, to the neighborhood of the inferior 
vena cava on the right, and the apex of the 
heart should be liberated. The scar that is 
removed usually measures approximately 8 
by 10 centimeters, and it may vary in thick- 
ness from 1 millimeter to more than 1 centi- 
meter. It is very gratifying to note that the 





454 SURGERY, GYNECOLOGY AND OBSTETRICS 





Fig. 11. Method for developing a new line of cleavage to 
separate the inner wall of cavity containing fluid from the 
surface of the heart. (From Churchill, E. D., Ann. Surg., 
1936, 104: 522.) 


removal of a relatively small area of scar tis- 
sue will result in the freeing of a rather large 
part of the surface of the heart. 

There are several points which deserve addi- 
tional comment. As has been stated, calcifica- 
tion of the pericardium may or may not be 
present. If present, there may be a complete 
bony shell. The calcified tissue may extend 
into the heart muscle, and in such instances 
one is particularly likely to make an opening 
into a cavity of the heart. One should not hesi- 
tate to leave isolated areas of fibrous tissue or 
calcium if the danger of damaging the heart 
wall in the dissection appears to be great. 

As has been stated, the large coronary ves- 
sels have a superficial position and are apt to 
be injured in the process of removing the scar. 
Sections of several autopsy specimens show 
that these vessels may become more inti- 
mately attached to the scar tissue than to the 
underlying heart muscle. Examples of this 
are shown in Figures 9 and 10. The death of 
one of our patients probably resulted from 
including a Jarge branch of a coronary artery 
with the scar that was removed. Autopsy 
revealed rupture of the heart at the site of 
necrosis of part of the wall of the right ven- 
tricle. As has been pointed out, Churchill (24) 
recommends extreme caution when approach- 
ing the sulcus formed by the left descending 
coronary artery. This may be approached 
from both sides after a plane of cleavage to 
the right and left of it has been established. 


-In an occasional case in which the major 
part of the pericardial cavity is obliterated, 
one may find an encapsulated area of fluid, 
both the pericardium and epicardium being 
thickened. Churchill (24) has emphasized 
the importance of removing the wall of the 
cavity that is in contact with the surface of 
the heart. Little good results simply from 
removing the wall that corresponds with the 
parietal pericardium. The point at which the 
line of cleavage should be developed is shown 
in Figure 11 (from Churchill). 

If the right ventricle cannot be decorticated 
properly at the primary operation through the 
left parasternal incision, this can be at- 
tempted subsequently through a similar inci- 
sion on the right. This has not been necessary 
in our experience. If the apex of heart cannot 
be liberated, Schmieden (48) states that there 
is no objection to the inclusion of the left 
phrenic nerve with the scar that is removed, 
thereby resulting in a paralysis of the left side 
of the diaphragm. 

As has been said, the regular rhythm of the 
heart may be disturbed by the operative pro- 
cedure. This is particularly likely to occur 
when traction is made on the scar. Whether 
or not an irregularity occurs, it is important 
to allow frequent “rest” periods. During this 
time, warm moist sponges should be applied 
to the surface of the heart. Heuer and Stewart 
have described accurately the alterations in 
the heart beat in their patients. 

“In the 7 patients subjected to operation, the 
heart beat, as counted at the wrist, varied between 
100 and 160 and in all cases was over 130 during the 
greater part of the operation. In 2 cases the heart 
action was fairly regular; in 5 markedly irregular. 
In some cases there were periods of paroxysmal 
tachycardia; in others transient ventricular fibrilla- 
tion, in still others such complete loss of rhythm that 
the cardiac action could be described only as com- 
plete arrhythmia. Periods of transient stoppage of 
the heart occurred not infrequently.” 


Beck and Mautz (7) recommend the direct 
application of procaine or metycaine to the 
heart for the reduction of irritability of the 
myocardium. There was no effect on the car- 
diac action in the 1 case in which this method 
was used by Heuer. Frequent interruptions, 
allowing the heart to rest, appear to be of the 
greatest aid in reducing irregularities. 
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Fig. 12. Showing postoperative photograph taken on February 2, 1937 of patients 
listed as Cases 1, 2, and 5 in Table II. Patient on left had a healed pericardial scar, 
subsequently developed tuberculous pericarditis from which he recovered. Operation 
by Dr. Bigger, second successful casein America. Patient in center had constrictive 
pericarditis following staphylococcus infection. Organisms still present at time of peri- 
cardectomy. Patient on right had tuberculous constrictive pericarditis with activity. 
This is the only patient on whom we have performed a second operation for the 
removal of additional scar. The venous pressure is essentially normal in these three 
patients and fluid accumulation has ceased. Photomicrographs of the scars are shown 


in the succeeding three figures. 


If an opening has been made unintention- 
ally into the left pleura, it is probably just as 
well to make no attempt to close it. In fact, 
Griswold recommends that an opening be 
made deliberately into the left pleural cavity 
in order that any fluid which forms about the 
heart may accumulate there, from which site 
it may be aspirated. This would seem to be 
unwise in the presence of an active infection 
and should be used only when there is a healed 
scar. 

Closure of the incision. After the decortica- 
tion has been completed, the skin and muscle 
flap is replaced over the defect, and the inci- 
sion is closed. The authors agree with 
Churchill and Heuer that the insertion of a 
drain is usually unnecessary and unwise. If 
there is evidence of an active residual pyo- 
genic infection, a small drain should be in- 
troduced. 

The danger of tamponade from an accumu- 
lation of fluid in the precordial region is not 
great, since the fluid can pass into the tissue 


spaces of the chest wall. It is not as though it 
accumulated beneath a dense, inelastic scar. 
If the accumulation of fluid should embarrass 
the heart’s action, it can be aspirated usually 
without difficulty. 

Postoperative treatment. A number of sur- 
geons, including Churchill and Harrington, 
state that all patients following pericardec- 
tomy, should be placed in an oxygen tent or 
cabinet. We agree with Heuer that the in- 
halation of a high concentration is usually 
unnecessary unless indications such as dysp- 
nea and cyanosis are present. Blood transfu- 
sions should be avoided if possible because of 
the danger of cardiac dilatation. If blood or 
other fluids are given intravenously, not more 
than 30 cubic centimeters per minute should 
be introduced. 

Postoperative treatment consists in the 
main of a continuance of measures which were 
used before operation, such as limitation of 
fluid and salt intake and the use of diuretics 
when indicated. The accumulation of fluid in 
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Fig. 13. Section of pericardium showing a thickened and 
hyalinized scar without evidence as to etiological agent. 
Tuberculous peritonitis demonstrated at subsequent opera- 
tion. X10. 


serous cavities usually does not stop abruptly 
and aspiration should be performed when 
indicated. 


RESULTS—PROGNOSIS WITH AND WITHOUT 
OPERATION 


Churchill (23) in 1929 collected the reported 
operations or attempts at operation on pa- 
tients with constrictive pericarditis. The total 
number of cases was 37 and the results were 
as follows: (1) The operation was not com- 
pleted in 5 patients; (2) there were 7 deaths 
directly attributable to the operative pro- 
cedure; (3) there was no improvement in 2 
patients who survived the operative proce- 
dure; (4) the improvement was transitory in 
4 patients who subsequently died of the origi- 
nal disease; and (5) the result was excellent in 
19 patients, or 59 per cent of the total. 
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Fig. 15. Case 5. Section showing a thickened scar due 
to proliferative tuberculous infection. Caseation and giant 
cells are to be observed. X19. 





Fig. 14. Section showing chronic inflammation due to 
staphylococcus aureus. 125. 


A similar survey of the literature was made 
by Heuer and Stewart in 1939. They found 
the reports of 143 patients in whom the peri- 
cardectomy had been performed for chronic 
constrictive pericarditis. Of the 143 patients, 
50, or 35 per cent, were reported as cured and 
25, OF 17.5 per cent, as improved. Nineteen 
patients died while on the operating table and 
28 died in the immediate postoperative period, 
a total of 47 patients, or 32.8 per cent of the 
entire number. Thirteen patients died at 
variable times after discharge from the hos- 
pital, 6 of these lived for more than a year and 
were probably improved by the operative pro- 
cedure. The 7 remaining patients in this 
group of 13 died from 2 to 8 months following 
the operation, probably as a result of the con- 
tinuation of the disease. The results of sur- 
gical therapy were not obtainable in 8 of the 
cases. Heuer and Stewart state: ‘The final 
analysis, then, shows that of 135 patients in 
the reports of whom data are available, 50, or 
37 per cent, are cured; 31, or 23 per cent, 
improved; and 54, or 40 per cent, died, either 
during or soon after operation.” Heuer and 
Stewart make the additional comment that 
it should be realized that the 150 cases repre- 
sent the sum of the experience of 49 observers, 
27 of whom have operated upon only a single 
patient, 7 of whom have operated upon 2 
patients, 6 have performed the operation 3 
times each, and only 8 surgeons have operated 
upon 5 or more patients. 
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The total number of instances in which 
pericardectomy has been performed is prob- 
ably at present considerably larger than the 
143 cases analyzed by Heuer and Stewart. 
There are undoubtedly a number of cases 
that have not been reported. Pericardectomy 
for constrictive pericarditis has been per- 
formed on 20 patients in the Vanderbilt Hos- 
pital and probably on a slightly greater num- 
ber of patients in both the Massachusetts 
General and Lakeside Hospitals, some of 
which are unreported. Heuer of Cornell 
reported last year the results of 7 such opera- 
tions and Harrington of the Mayo Clinic 
recently described the results of 9. The pre- 
vious findings that approximately 60 per cent 
of the patients are either cured or greatly 
improved by the operation is corroborated by 
recent results. Heuer’s series is unique in 
that there have been 7 operations without a 
death. Three of the patients are cured and 4 
are markedly improved. 

As in all types of surgery, the mortality 
rate and the percentage of cures is dependent 
somewhat upon the etiological agent and the 
stage of the disease. For example, a compari- 
son of the mortality rate in operations on 
healed pericardial scars with that in operations 
on tuberculous processes which are still active 
is somewhat like comparing the mortality 
rates in appendicitis with and without peri- 
toneal infection. It is likely that the percen- 
tage of disappointing results will always be 
rather high if pericardectomy is performed on 
patients with tuberculous constrictive peri- 
carditis without fluid but with activity. The 
important question is whether pericardectomy 
in this stage of the disease results in more 

cures than nonoperative treatment. It should 
be emphasized that we refer to the stage in 
which the fluid has disappeared, the venous 
pressure is rising, the patient is losing ground, 
and activity is still present. Particular atten- 
tion is devoted to this aspect of the subject 
because there is general agreement that peri- 
cardectomy is indicated in all instances in 
which there is a healed scar that is causing 
incapacitation. 

The mortality rate in tuberculous pericar- 
ditis, acute or chronic, is extremely high. 
Harvey and Whitehill analyzed the results in 


the Johns Hopkins Hospital, and they state: 
“Of 20 proven cases with effusion 16, or 80 


.per cent, died, and 15 of the 17 proven cases 
‘without an effusion succumbed, making a 


total mortality of 83 per cent.” Keefer re- 
viewed a series of 20 patients with tuberculous 
pericarditis at the Boston City Hospital. Of 
this group, 18 died and 2 survived. The find- 
ings of others support these observations. The 
picture, however, is not as grave as it appears 
to be. There are undoubtedly a good many 
instances of mild tuberculous pericarditis in 
which recovery occurs. A positive diagnosis 
can be made only by aspiration (with demon- 
stration of organisms), by operation, or by 
autopsy. Tubercle bacilli cannot be demon- 
strated in the pericardial fluid in a good many 
instances of pericarditis which are almost cer- 
tainly tuberculous in origin. These are the 
less severe cases in which spontaneous recov- 
ery is apt to occur. That a severe infection 
may result in a healed scar is suggested by this 
finding in patients with other tuberculous le- 
sions. Granting that these conjectures are 
correct, the prognosis is extremely poor in a 
patient in whom tubercle bacilli can be demon- 
strated in the pericardial fluid. If the acute 
infection is survived, there results in nearly all 
instances (13) a constricting mass of tubercu- 
lous tissue which may be converted subse- 
quently into a dense scar. 

An analysis of the 20 patients in the Van- 
derbilt Hospital on whom pericardectomy was 
performed shows that the scar was proved to 
be tuberculous in origin in 13, that it resulted 
from a previous staphylococcus infection in 3 
and that the etiological agent was undeter- 
mined in 4. One of the latter 4 subsequently 
entered the hospital with tuberculous peri- 
tonitis, and the assumption appears warranted 
that the pericardial scar was tuberculous in 
origin. The etiological agent could not be 
determined in a second of these patients be- 
cause hemorrhage necessitated the abandon- 
ment of the operation before any scar was 
removed. The patient developed pneumonia 
from which she died, and an autopsy was not 
performed. Of the 13 patients who had an 
active tuberculous process in the scar at the 
time of operation, 7 are living and 6 are dead. 
Of the 10 who survived the operation for more 
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than 3 days, 7 are living and 3 are dead. It 
seems only fair to state that these 3 early 
deaths were due to the operation and not to 
the fact that activity was present. Two of the 
patients in Churchill’s series (24) had an ac- 
tive tuberculous pericarditis at the time of 
operation. He stated: ‘Both patients died 
promptly, one on the operating table and the 
other a few hours subsequently, their lives 
being shortened a few days as a result of the 
operative procedure.” Again, it is possible 
that death would have occurred even if the 
process had been inactive. The 3 late deaths 
in the Vanderbilt series following pericardec- 
tomy for a tuberculous scar occurred 2 
months, 6 months, and 2 years following 
operation and were due to miliary tubercu- 
losis. There is no reason to believe that their 
lives were shortened by the operation. Harvey 
and Whitehill found that the average duration 
of life from the onset of symptoms in 15 pa- 
tients with tuberculous pericarditis without 
effusion was approximately 5 months. Peri- 
cardectomy was not performed on any of 
these patients and the diagnosis was con- 
firmed at autopsy. The average duration of 
the disease in Keefer’s 18 fatal cases was 
approximately 3 months. There is no doubt 
but that it is better to operate upon constric- 
tive pericarditis due to tuberculosis in the 
healed rather than in the active stage but our 
findings indicate that the prognosis is far from 
being hopeless when it is necessary to operate 
before all of the activity has subsided. 

Three of the 20 patients on whom pericar- 
dectomy was performed or attempted had had 
acute pericarditis due to the staphylococcus 
some months previously. There were small 
residual abscess pockets containing staphylo- 
cocci at the time of pericardectomy. Two of 
the 3 patients are well 7 and 6 years respec- 
tively following the operation. The third pa- 
tient, a very sick youth with other foci of in- 
fection, died 14 days after operation of bron- 
chopneumonia. 

There were only 3 patients with a healed 
scar without activity. One of these, the 
second successful pericardectomy in America 
(operated upon by Dr. I. A. Bigger), pre- 
sented a healed scar at the time of operation 
but returned subsequently with tuberculous 


peritonitis. The latter finding suggests that 
the pericarditis was also tuberculous in origin. 
The patient is well at the present time which 
is 11 years since the operation on the peri- 
cardium. It has been 6 years since the opera- 
tion on the second patient with a healed scar 
and he is entirely free of symptoms. The third 
patient, who was operated upon less than a 
year ago, appears to be well. This small 
number of cases confirms the opinion of others 
that the prognosis is better with a healed scar 
than with an active process. 

A postoperative photograph of three pa- 
tients is shown in Figure 12. At the time of 
operation, one of these had a healed scar with- 
out activity, one had a scar resulting from a 
staphylococcus infection and activity was 
still present, and the third patient had con- 
striction from a tuberculous process which 
was unhealed. These are representative of the 
three types of disease that we have encoun- 
tered at operation. Photomicrographs of sec- 
tions of the scars are shown in Figures 13, 14, 
and 15. 

Pericardectomy was not performed, for 
various reasons, on 5 patients in whom the 
clinical impression was confirmed at autopsy. 
Two of these died within less than 24 hours 
after having been admitted to the hospital. 
An active tuberculous process without fluid 
was found in all cases and it was considered to 
be the chief cause of death. 

An interesting unanswered question is con- 
cerned with the reason for the very slow im- 
provement that occurs in many patients fol- 
lowing pericardectomy. The prevailing opin- 
ion is that the constriction has resulted in 
atrophy of the heart muscle and that a con- 
siderable time is required for a return to the 
normal condition. This explanation does not 
suffice in all instances. At any rate, one should 
not despair if the improvement is slow and if 
a period of many months is required for the 
desired decline in the venous pressure and the 
elevation in the cardiac output. 


CHRONIC MEDIASTINOPERICARDITIS 
DIAGNOSIS 


Mediastinopericarditis refers to the condi- 
tion in which fibrous tissue binds the heart 
firmly to the adjacent tissues including the 
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rigid structures, ribs and their cartilages, 
sternum, and vertebra] column. The firm 
attachments of the heart to the neighboring 
structures frequently results in precordial 
retraction with each contraction of the heart. 
This is considered by most observers to be an 
added burden on the heart, and it may be a 
factor in the cardiac enlargement and heart 
failure which occurs not infrequently in these 
patients. This point is difficult to determine 
because mediastinopericarditis is usually asso- 
ciated with other abnormalities of the heart. 
The type of mediastinopericarditis which 
may be of interest from a surgical viewpoint 
usually occurs as a late result of rheumatic 
fever. Valvular disease of the heart is usually 
present, and this renders difficult the recogni- 
tion of the condition in patients and the un- 
derstanding of the mechanical difficulties of 
the heart. Burwell (17) states that it is diffi- 
cult or impossible to separate many of the 
effects of endocardial and myocardial] disease 
on the one hand from those of pericardial dis- 
ease on the other. It has been noted fre- 
quently that the largest hearts are likely to 
be found in association with mediastinoperi- 
carditis. Since these patients usually have 
valvular disease as well, it is difficult to assess 
the rdle played by the two disturbances. This 
point has been studied by Laws and Levine. 
They found that the average heart weight of 
patients with mediastinopericarditis and val- 
vular disease is greater than that of patients 
with valvular disease only. The average 
weight of the hearts in the group with medias- 
tinopericarditis and valvular disease was 654 
grams while the average of those with valvu- 
lar disease without pericarditis was 534 grams. 
This is interpreted as meaning that external 
adhesions increase the work of the heart. 
Even though there are many signs which 
are said to be of aid, the diagnosis of medias- 
tinopericarditis is a difficult one to make with 
certainty. The presence of a very large heart 
with multiple valve lesions should lead one to 
suspect it. The retraction of the precordial 
ribs with each systole of the heart is an impor- 
tant point on physical examination. Holt 
states that systolic retractions of the inter- 
spaces are common and without significance, 
being present when a large heart without ad- 
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hesions is in direct contact with the chest wall. 
On the other hand, systolic retractions of the 
sternum and costal cartilages or of the elev- 
enth and twelfth spaces in the posterior axil- 
lary usually indicate adhesions. Fluoroscopic 
examination may reveal a systolic tug on the 
diaphragm. Other signs of less value include 
the diastolic collapse of veins and the diastolic 
rebound of the chest wall. Fixation of the 
heart as determined by fluoroscopic and elec- 
trocardiographic studies may be of aid in 
diagnosis. Dieuaide (27) found when the 
heart is anchored by extensive adhesions that 
its fixation may be demonstrated by failure of 
the electrical axis to change to a normal degree 
with change of position of the patient. 

Burwell (17) states that most patients with 
this type of pericardial disease run a course not 
very different from that of other patients with 
chronic rheumatic disease of comparable de- 
gree. In patients with mediastinopericarditis 
without constrictive pericarditis, the main 
impediment to the heart’s action is with sys- 
tole, not with diastole, and back-pressure with 
venous stasis is not a prominent finding unless 
myocardial failure occurs. It should be real- 
ized, however, that both constrictive pericar- 
ditis and mediastinopericarditis may be pres- 
ent in the same patient. 


TREATMENT 


There is a difference of opinion concerning 
the value of the several operative procedures 
in the treatment of mediastinopericarditis. 
Hosler and Williams agree with Beck in 
stating: 


“In view of our experiments and analysis of au- 
topsy material, we believe that pericardial adhesions 
in general, and to the diaphragm in particular, do 
not play a significant role in the production of car- 
diac hypertrophy. The beneficial results of and the 
indications for the Brauer operation have probably 
been over-emphasized in the past.” 


Bigger (9), on the other hand, is of the opin- 
ion that some of these patients are benefited 
by surgical therapy. He stated: 


“The Brauer operation for mobilization of the 
precordial portion of the chest wall is not indicated 
often, and some surgeons, notably Beck, have stated 
that it has no place in cardiac surgery. This hardly 
seems correct, however, for while adhesions between 
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the epicardium and pericardium alone do no particu- 
lar damage, such adhesions when associated with 
fixation of the pericardium to the chest wall or dia- 
phragm do add a great burden to the heart, produc- 
ing hypertrophy and dilatation, and eventually 
failure. Admittedly, such cases are rare, but when 
correctly diagnosed they may be relieved by this 
simple procedure.” 


Even though our experience with this dis- 
order has been quite limited, we are inclined 
to agree with the opinion of Bigger. A small 
number of encouraging reports of benefit fol- 
lowing the Brauer procedure have appeared 
in the literature. However, the assertion of 
Beck (2), that the extra bed rest and attention 
afforded these patients before and after opera- 
tion did them more good than the operation 
itself, has not been disproved. 

Even though there is some doubt as to the 
value of surgical procedures in the treatment 
of mediastinopericarditis, they will be con- 
sidered briefly. If fluoroscopic examination 
shows evidence of dense adhesions between 
the diaphragm and the pericardium, the left 
side of the diaphragm may be paralyzed by 
crushing the phrenic nerve with the hope that 
an operation of greater magnitude will not be 
necessary. A temporary paralysis is preferable 
to a permanent one and it may be made per- 
manent at a subsequent date if improvement 
follows the initial procedure. 

Mobilization of the precordial area is ob- 
tained by removing cartilages, ribs, and part 
of the sternum. Local anesthesia usually 
suffices for this operation. A satisfactory in- 
cision is that which is begun over the third 
costal cartilage, it is directed downward and 
medially to the midportion of the sternum, 
and it ends over the seventh costal cartilage 
in the midclavicular line. The skin-muscle 
flap is dissected laterally in order to expose 
the bony structures. The fourth, fifth, and 
sixth costal cartilages are the minimum that 
should be removed, and it is sometimes ad- 
visable to include the third and seventh car- 
tilages. A segment of rib, several centimeters 
in length, should be removed with each car- 
tilage. In order to prevent regeneration, peri- 
chondrium and periosteum should be removed 
with the cartilages and ribs. It is usually ad- 
visable to remove a portion of the sternum. 
Bigger (36) advises the removal of the inter- 


costal bundles corresponding to the ribs and 
cartilages. If it is suspected that constrictive 
as well as mediastinopericarditis is present, a 
small portion of the pericardium is exposed 
and an incision is made into it. If the peri- 
cardium is normal, the incision is closed. The 
skin-muscle flap is replaced and is closed with- 
out drainage with interrupted sutures. 


SUMMARY 


Twenty-eight examples of constrictive peri- 
carditis are reported. The alterations of the 
circulation resulting from this condition are 
described. The etiology, diagnosis, course, 
and treatment of the 28 patients are made the 
basis of a consideration of these aspects of this 
variety of pericardial disease. For the sake of 
completeness there is added a brief discussion 
of mediastinopericarditis. 
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EVALUATION OF INCAPACITY PRODUCED BY INJURIES 
OF THE PERIPHERAL NERVES 
LEWIS J. POLLOCK, M.D., Chicago, Illinois 


O evaluate the incapacity resulting 

from injury of a peripheral nerve, it is 

necessary, if the evaluation is made 

soon after the injury, to determine 
whether the nerve is anatomically severed or 
only physiologically interrupted; stated in 
another way, whether it is spontaneously re- 
coverable or not. It is further necessary to 
determine whether it is completely or only 
partially anatomically severed. If not severed, 
but compressed, is it spontaneously recover- 
able? 

If evaluation is made at a later date it is 
necessary to determine first whether spon- 
taneous recovery has occurred as fully as 
might be expected and then to measure the 
residual disability. It then becomes necessary 
to determine whether operative treatment 
would be of benefit and to evaluate the prob- 
ability of recovery. After operations upon the 
nerve, if seen some time later, it is necessary 
to determine whether the nerve is recovering 
and to evaluate the probability of further re- 
covery and its expected degree. Opinion must 
be based upon the time and character of the 
operation and pathological condition found. 

If, after a sufficient time following the 
operation, some disability remains, it is neces- 
sary to determine whether operative proce- 
dures other than on the nerve, such as muscle 
transplantation, tendon transplants, capsul- 
otomy, may further improve function; and 
finally, if no further recovery is expected, to 
determine loss of function. It does not always 
follow that, because a nerve may not recover, 
loss of function is permanent. At times, the 
movements subserved by the injured nerve 
may be produced by other muscles, for exam- 
ple, almost complete recovery of movement 
about the shoulder girdle may take place 
in some cases of irreparable injury to the 
circumflex nerve. 


From the Department of Nervous and Mental Diseases, 
Northwestern University Medical School. 


In the evaluations of residual incapacity 
there is found uncertainty, lack of uniformity, 
and discrepancies between the authors and 
boards of different countries and of the same 
country. At times the evaluation has been 
based upon analogous situations, for example, 
the loss of function produced in a part of an 
extremity by ankylosis may be used as an 
index of the loss of function resulting from an 
injury of a nerve, thus producing inability 
voluntarily to move the joint with which com- 
parison is made. Although superior to pure 
guesses predicated upon which nerve is in- 
volved and at what level it is injured, such an 
approximation does not take into account 
sensory loss and pain. However, some author- 
ities give quite divergent evaluations for 
ankylosis of a joint and inability voluntarily to 
move a joint because of paralysis; Remy, for 
instance, allows only 20 per cent for an anky- 
losis at the knee and 40 to 80 per cent for 
femoral nerve paralysis. 

It is obvious that inability to move portions 
of extremities produces a degree of incapacity 
which is related to the particular occupation 
of the patient. A mild sensory loss in the hand 
would incapacitate a violinist and be non- 
symptomatic in the case of a ditch digger. To 
arrive at any accurate tabulation of incapac- 
ity, it is necessary to combine the knowledge 
of neurologists with that of industrial surgeons 
and boards of compensation. To this the 
neurologist can contribute the knowledge 
necessary to determine the degree of injury of 
a nerve, its recoverability, and the final re- 
sidual loss of function. Other specialists are 
necessary to determine the relation of such 
loss of function to the particular occupation of 
the patient. 


ANATOMICAL SECTION AND COMPLETE 
PHYSIOLOGICAL INTERRUPTION 


Although many attempts have been made 
to discover a sign or group of signs which would 
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justify at a single examination a differential 
diagnosis between a complete anatomical sec- 
tion of a nerve and one in which complete 
loss of function is not the result of disconti- 
nuity of the nerve but only a physiological 
interruption, none has been discovered. 

Of course, if it is found that only some of the 
muscles supplied by a nerve are paralyzed or 
that only a part of the sensory area of the 
nerve is anesthetic or that the paralyzed 
muscles contract to stimuli with a faradic cur- 
rent, the nerve is not sectioned. 

From a single examination at a particular 
time, we can determine only whether the 
lesion is complete or incomplete. If complete 
we cannot determine at that time whether the 
nerve is severed or whether its function is 
totally lost because of some other pathological 
condition. One cannot predict whether the 
nerve will spontaneously recover or require 
surgical treatment. 

In a case of complete physiological interrup- 
tion, only when a subsequent examination 
shows some return of function may we say 
that the lesion is incomplete. No other sign or 
group of signs suffice. 

Complete physiological or anatomical inter- 
ruption both are characterized by a complete 
paralysis of all of the muscles supplied by that 
nerve, a complete anesthesia of the isolated 
sensory supply of that nerve, and a complete 
reaction of degeneration of all of the muscles 
it supplies. In addition, many authors have 
held that the following changes are character- 
istic of complete lesions: rapid and extensive 
atrophy of the paralyzed muscles; absence of 
pain on pressure applied to the nerve trunk 
below the lesion; marked atony of the muscles; 
absence of any pain on pressure of the muscles 
supplied by the nerve; exaggerated excitabil- 
ity of the muscles to mechanical stimuli; 
abolition of corresponding reflexes; absence of 
any zone of hyperesthesia or paresthesia in the 
region supplied by the injured nerve; and 
severe vasomotor and trophic disturbances. 
None of the additional signs or combinations 
of them allows of a determination of the de- 
gree of injury in my opinion. Rapid and ex- 
tensive atrophy of the paralyzed muscles may 
be interpreted as meaning a severe lesion only 
with a number of reservations. Ulnar nerve 
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lesions as a rule show extensive atrophy 
whether severe or not. Atrophy is of service 
only when seen relatively soon after injury. 
Later it is concealed by replacement by other 
tissue, fibrosis, etc. Thus in an irrecoverable 
sciatic nerve lesion the amount of loss of mass 
of tissue may be 1 percent, that of a recovering 
lesion, 17 per cent. 

Absence of pain, in instances in which the 
trunk of the nerve is subjected to pressure be- 
low the seat of the lesion, was demonstrable in 
many of my severe lesions, but quite a num- 
ber of recoverable lesions showed this as well. 
On the other hand, not a few irrecoverable le- 
sions showed preservation of pain to such pres- 
sure. Only the ulnar, radial, and peroneal 
nerves are suitable for isolated pressure upon 
their trunks, and this only in cases in which 
the injury is proximal to their superficial posi- 
tions. The hazard of producing pain by pres- 
sure upon adjacent structures is too great to 
make this sign significantly diagnostic; ab- 
sence of pain on pressure of paralyzed muscles 
is even less significant. In fact in many cases 
tenderness to pressure was greater over the 
paralyzed than normal muscles. Hypotonia is 
too rapidly masked by fibrosis and other local 
changes to be of any value. Too little is known 
of the nature of trophic disturbances to en- 
able us profitably to use them in interpreting 
the severity of a lesion. Ulceration is common 
in analgesic areas, generalized atrophy of bone 
occurs with disuse, hypertrichosis appears un- 
der bandages and casts; in fact, these changes 
can be of value only when judged in the light 
of other findings. As to the absence of hyper- 
esthesia in the region supplied by a nerve, it 
may confidently be stated that hyperesthesia 
regularly appears when sensation to pin prick 
has returned in an area of nerve overlap in 
completely severed nerves. 

The only positive evidence of a complete 
interruption of function of a nerve is complete 
paralysis of all of the muscles it supplies, a 
complete anesthesia of its isolated sensory 
supply, and a complete reaction of degenera- 
tion of the paralyzed muscles. 

Total paralysis of all the muscles supplied 
by a nerve cannot alone be used as an indica- 
tion of the severity of that lesion. Particularly 
is this true of the radial nerve, slight injuries 
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of which may produce total temporary 
paralysis. 

Motion of segments about a joint does not 
indicate the integrity of the function of the 
nerve supplying the muscles ordinarily sup- 
posed to move such segments. The degree of 
preservation of the function of muscles is 
largely ascertained by an examination of the 
movements of segments about joints and not 
by the muscles themselves. The frequency 
with which more than one muscle may pro- 
duce a similar movement of the segments 
about a joint emphasizes the necessity for the 
use of great care in the analysis of all muscle 
movements. This care is the more necessary 
in the study of peripheral nerve lesions be- 
cause the muscles under consideration may 
receive their nerve supply from different 
sources. 

The preservation of certain movements the 
loss of which is supposed to follow particular 
nerve lesions has been observed for many 
years. These movements may be caused by a 
number of factors. Among these may be in- 
cluded the anastomotic supply of muscles 
from adjacent nerves, movements produced 
by muscles other than primary movers in this 
action, movements occurring as the result of 
mechanical factors producing a change of 
direction of leverage by shortening and length- 
ening the tendons and muscles passing over 
several joints, and slight movement resulting 
from the recoil of elastic tissue following a 
movement in a direction opposite to the one 
desired. It is misinterpretation of such “sup- 
plementary movements” which lead to incor- 
rect opinions that complete lesions are partial 
ones. 

It is well known that shortly following a 
division of a mixed nerve, there is seen a 
certain area of its sensory supply in which all 
sensation is lost surrounded by an area in which 
stimuli by pin prick and extreme degrees of 
temperature are felt. This sensory dissocia- 
tion and the subsequent behavior of the two 
zones led to the formulation by Head and his 
coworkers of their theory that the sensory 
mechanism in the peripheral nerves consists of 
three systems: deep sensibility, protopathic 
sensibility, and epicritic sensibility. The early 
return of protopathic sensibility (pin prick 


and extreme degrees of temperature) within 
the area of the anatomical sensory supply of a 
nerve is due to the overlap of function of 
adjacent uninjured nerves. This return of 
protopathic sensibility should never be used 
as an indication of a partial lesion or a recov- 
ering one. Only when sensation is present in 
the isolated sensory supply of a nerve can the 
lesion be considered a partial or recovering one. 
The area of the isolated supply to pin prick of 
various nerves is the area in which no over- 
lapping occurs. 

Corresponding to the area of the isolated 
supply of a nerve to*pin prick is found anal- 
gesia to pinching, in my opinion an excellent 
indication of a severe nerve lesion. 

Regarding the electrical changes demon- 
strated by faradic and galvanic stimulation, it 
may be said that complete reaction of de- 
generation is always present in a severe lesion 
but does not indicate an irreparable one. Of 
all the changes to electrical stimulation the 
slowness of the muscular contraction is the 
only constant phenomenon which can be satis- 
factorily employed in determining the reac- 
tion of degeneration. Polar changes are in- 
constant and of course it may be expected that 
response to faradism would be absent fre- 
quently even in partial lesions. Especially is 
this true of patients requiring more than 4 
months to recover. Before a year had elapsed 
following injury reaction of degeneration did 
not indicate an irreparable lesion but after 
this period and always after 100 weeks, irre- 
parable lesions show complete loss of any 
response to any form of electrical stimulation. 

Partial and spontaneously irrecoverable le- 
sions of nerves may also occur, for example 
from lateral notches. Whether these are spon- 
taneously recoverable as in the case of com- 
plete section can be determined only by 
repeated examinations revealing evidence of 
regeneration. ~ 


SPONTANEOUSLY RECOVERING LESIONS 


The signs of regeneration of a nerve are 
the manifestations of recovery of function. 
Chief among these are a return of sensibility 
in the isolated supply of a nerve, disappear- 
ance of reaction of degeneration, and return of 
motion. 
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These manifestations differ in appearance 
and rate of return as to the pathology of the 
nerve and as to whether recovery is spontan- 
eous or is consequent to surgical intervention. 
They are dependent upon the condition of the 
neuraxones. If descending degeneration has 
been slight or absent and the nerve recovers 
spontaneously and rapidly one type of course 
is followed; if resection and suture has been 
performed another type is observed. If little 
or no degeneration has followed but a com- 
plete physiological interruption has existed 
for a long time, because perhaps of a constrict- 
ing band, surgical relief of this morbidity is 
followed by a regeneration similar in character 
to that observed in lesions rapidly recovering 
spontaneously. If descending degeneration is 
severe or complete and conditions are such 
that the lesion recovers with no surgical inter- 
ference, the course of recovery will be very 
similar to that observed following suture. 

Rapidly and spontaneously recovering le- 
sions showed two characteristics: First, in 
agreement with others (Sherren), I have found 
that such lesions do not show the dissociation 
of sensation previously referred to. Here little 
or no sensibility to pin prick returns before 
tactile sensation. Both forms of sensation are 
absent and return together. This in my 
opinion is due to the fact that the function of 
overlapping nerves is inaugurated only in the 
presence of a complete interruption whether it 
be physiological or anatomical. From 200 
peripheral nerve injuries which were incom- 
plete and recovered soon after injury, only 3 
were found in which sensibility to pin prick 
was present and tactile sensibility absent. The 
return of sensibility to both pin prick and 
touch followed no definite rule as to its loca- 
tion but was in every instance patchy in 
character. Second, the return of function did 
not adhere to any definite rate of progression 
either as to sensation or motion and often all 
the muscles innervated by a nerve regained 
their function suddenly irrespective of their 
distance from the lesion. 

Many cases of complete physiological inter- 
ruption of a nerve showed the first sign of 
regeneration at such a time as one would 
expect it to occur were the nerve divided at the 
time of injury and sutured. From this time 


onward the regeneration progressed exactly as 
would a sutured nerve. It is reasonable to 
assume that in this type of severe lesion 
complete descending degeneration had oc- 
curred and conditions permitted the regenera- 
tion of the axones. Evidence of regeneration 
first appeared in from the eighth to ninth 
month, and it was noticeable that a consider- 
able number of men wounded at about the 
same time, all began to improve together. 

In my opinion this is additional evidence 
that very great conservatism should be exer- 
cised in making a decision for resection and 
suture in severe lesions of peripheral nerves 
not recovering within even 7 to 8 months. 

The order in which the signs of regeneration 
appear have been given by Mme. Benisty as 
follows: (1) Sensory regeneration, consisting 
of pain when the skin is pinched, pain when 
the nerve is pressed below the lesion, formica- 
tion on pressure of the nerve and spontaneous 
aching in certain muscles; (2) arrest of atrophy 
and return of tonicity; (3) in some cases re- 
turn of faradic contractility ; (4) disappearance 
of objective sensory disturbances; and (5) vol- 
untary movements. 

As critical an examination of the clinical 
signs of nerve regeneration is necessary aS was 
seen to be the case with the signs of complete 
physiological interruption of a nerve. In my 
experience return of pain upon pinching of the 
skin was many times the first sign of nerve 
regeneration, but very frequently was not. 
Only that return of pain to pinching, which is 
found in such areas of skin as are outside the 
influence of nerve overlap, can be used as an 
indication of the recovery of a nerve. Fre- 
quently spontaneous aching and more fre- 
quently a sensation of a “different feeling” in 
an extremity preceded other signs of nerve 
regeneration. Pain upon pressure of the nerve 
trunk distal to the lesion was found unreliable. 

Tinel’s sign, or peripheral formication upon 
pressure or light percussion of the nerve trunk 
distal to the lesion, was found to be practically 
valueless. When a nerve is superficial and 
pressure may be exerted upon it and it alone, 
this sign might have some value. Unfortu- 
nately, only few of the peripheral nerves have 
a superficial course and this only for a short 
distance. Elsewhere other structures may be 
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Fig. 1. Sensory loss in complete lesions of the ulnar and 
median nerves. Black, loss of pain, touch and tempera- 
ture. Shading, loss of touch. 


included in the pressure. When the sign is 
elicited by light percussion, the concentric 
waves of motion transmitted from the per- 
cussed spot may stimulate the nerve at a 
considerable distance. 

In any event, of 50 cases of recovering 
lesions, 7 had complete absence of Tinel’s 
sign and 8 had formication for only a short 
distance from the site of injury. Of 50 irrep- 
arable lesions, a complete Tinel’s sign was 
obtained in more than 50 per cent of cases and 
only in 7 cases was it completely absent. 

Arrest of atrophy and return of tonicity 
were not profitably employed in those nerves 
recovering some months after injury for 
reasons already stated. 

The electrical phenomena of regeneration of 
nerves were observed only in those patients 
recovering more than 5 months after injury. 
They were not sufficiently critically studied to 
permit us to use the results obtained in judg- 
ing the reliability of current views. It may 
be well to state, however, that in the partial 


lesions which showed beginning recovery be- 
fore the eighth month following injury, a 
response to faradism at times returned before 
motion. At times motion was present and 
faradic response absent. Those showing be- 
ginning regeneration following resection and 
suture, performed not less than 6 months 
following injury, never showed any return of 
response to faradism before the return of 
motion. The same is true of the nerves show- 
ing beginning spontaneous regeneration only 
8 months or more after the injury. 

The early return of sensibility to pain and 
extremes of temperature in severe lesions of the 
peripheral nerves and which is attributable to 
overlap follows a pattern so characteristic 
that it may be recognized at sight. It never 
returns in the distal phalanges of the little 
finger in ulnar nerve lesions, never in the distal 
phalanges of the index and middle fingers in 
median nerve lesions, and so on. It always 
occurs along the borders of an uninjured nerve 
and may well be described as a shrinkage 
(Fig. 1). 

Contrasted with this, the pattern in recov- 
ering nerves is strikingly different. Although 
shrinkage occurs, other changes are always 
present (Fig. 2). 

The characteristic features of the sensory 
loss of regenerating nerves may be enumer- 
ated as follows: return of sensibility to pain, 
touch, or temperature sense in that area of the 
sensory distribution of a nerve which is sup- 
plied by it alone, i.e., the isolated sensory area 
of the nerve; return of sensibility to pain, 
touch, or temperature sense in patches some 
distance from the area supplied by an adjacent 
uninjured nerve; return of sensibility to pain, 
touch, or temperature sense in deep indenta- 
tions; diminution of degree of loss of sensation 
of pain, touch, or temperature sense in the 
isolated sensory supply of a nerve; return of 
sensation of pain, touch, or temperature in the 
border between the sensory supply of two 
nerves simultaneously injured; interlacing of 
the border of sensory loss of one type of sensa- 
tion with that of another. 

In the interpretation of the significance of 
return of motion relative to regeneration, 
proper recognition must be made of supple- 
mentary motility. So great does this influence 
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the movement of some segments that I have 
never been able definitely to state that such 
movements as I have observed return follow- 
ing resection and suture of the ulnar nerve, 
were due unquestionably to nerve regenera- 
tion, with the exception of a distinct contrac- 
tion of the flexor carpi ulnaris. These move- 
ments which cannot be supplemented in the 
various nerve lesions are: 

In musculospiral lesions, extension of the 
proximal phalanx of the thumb and abduction 
of the thumb in the plane of the palm, and 
extension (not alone tension) of the proximal 
phalanges of the fingers. In ulnar nerve le- 
sions, flexion of the proximal phalanges of the 
ring and little fingers with the distal pha- 
langes extended, and lateral movements of the 
extended middle finger. In median nerve le- 
sions, flexion of the distal phalanx of the index 
finger and of the thumb. In combined lesions 
of the ulnar and median nerves, all movements 
of the hand except flexion at the wrist and 
hollowing of the hand. In external popliteal 
lesions, eversion of the foot. 

Some signs of complete motor recovery are 
of value: In the musculospiral nerve, placing 
the little finger on the seam of the trousers 
with the fingers well extended and with the 
palm turned to the front, is a sign suggested 
by Pitres. In ulnar nerve lesions, he suggests 
that the palm be placed flat upon a table with 
the fingers apart, then the middle finger should 
be moved inward and outward and finally the 
table scratched with the nail of the little 
finger without moving the wrist. In median 
nerve lesions Claude suggests the clenching of 
the fist with all the fingers well flexed into the 
palm and with the distal phalanx of the thumb 
firmly pressed upon the dorsal aspect of the 
second phalanx of the middle finger. 

It has been observed by Mme. Ath. Be- 
nisty that following individual nerve lesions, 
certain muscles recover motility in a definite 
order. Ina general way, in our experience, the 
spontaneous recovery showed this same char- 
acteristic: In musculospiral lesions the exten- 
sors of the wrist were the first to recover, 
followed by the extensors of the fingers, then 
the abductor and extensor of the thumb. In 
ulnar nerve lesions the intrinsic muscles of the 
hand were the last to recover. In median 








Fig. 2. Sensory loss in recovering lesions of the ulnar and 
median nerves. Black, loss of pain, touch and temperature. 
Shading, loss of touch, temperature. Letter S, hypesthe- 
sia. Letter X, analgesia. 


nerve lesions, the muscles of the thenar 
eminence and the flexor of the index finger 
were the last to recover. In external popliteal 
lesions the extensors of the toes and in sciatic 
nerve lesions the tibialis posticus and the 
flexors and extensors of the toes were the last 
to recover. 

Recovery following primary and secondary 
suture did not always take place according to 








468 SURGERY, GYNECOLOGY AND OBSTETRICS 


a definite rule. I have observed only 39 such 
cases and among them the first return of func- 
tion occurred in the following muscles: In 
musculospiral lesions following primary su- 
tures, the extensors of the wrist, the extensor 
communis digitorum and abductor pollicis, 
followed by the extensor longus pollicis; follow- 
ing secondary suture, extensors of wrist, 
followed by the extensors of the fingers, then 
the thumb. In median nerve lesions following 
secondary suture, the pronator radii teres, the 
palmaris longus, and flexor carpi radialis were 
the first to recover. The supplementary move- 
ment in ulnar nerve lesions was so extensive 
that it was not profitable to attempt to de- 
termine what muscle regained its function 
first. In combined lesions of the ulnar and 
median nerves, the flexor carpi ulnaris, flexor 
longus pollicis, and flexor sublimis digitorum 
were the first muscles to function following 
secondary suture. In the external popliteal 
nerve the peronei, tibialis anticus, extensor 
longus digitorum, and extensor hallucis were 
the muscles to recover function first, in the 
order named, following primary suture. Fol- 
lowing secondary suture function in the tibialis 
anticus and extensor longus digitorum re- 
turned first. In the sciatic nerve, following 
primary suture, the peronei and the extensor 
longus digitorum were the first to recover 
function. 

Following primary suture the first return of 
motion was observed in 6 months in musculo- 
spiral lesions. The first return of motion in 
external popliteal cases was observed in 7 
months, and in sciatic nerve lesions, in 6% 
months, following primary suture. In muscu- 
lospiral lesions following secondary sutures, 
the first return of function occurred from 5 to 
6 months after suture. In secondary sutures 
of the sciatic nerve the first return of function 
was apparent in 614 months. In external 
popliteal nerves, the first return of function 
occurred in 8 months following suture. In a 
combined ulnar and median nerve lesion, 
muscles innervated by both nerves showed 
return of function in a little over 6 months 
following secondary suture. 

When function is considered to be spon- 
taneously recoverable it is necessary to know 
the expected chances of recovery. 


In severe lesions, not anatomical sections, 
recovery occurred in 21.8 per cent of Wex- 
burg’s cases and improvement in 30.4 per cent. 
Foerster reported 60 per cent of 1,320 cases as 
recovered, 30 per cent improved, and 1o per 
cent unimproved. Herzog reported 9.4 per 
cent recovered and 72.7 per cent improved in 
lesions of the upper extremities, and 6 per cent 
recovered and 24.2 per cent improved in le- 
sions of the lower extremities. The duration 
of the time of recovery may be quite long. 
The longer it takes for recovery to begin, the 
less perfect will recovery be, but recovery may 
begin as long as 2 years after injury and good 
results may be obtained. In spontaneously 
recovering lesions it is therefore necessary to 
wait at least 2 years before final adjudication 
should be made of irrecoverability. 

For spontaneous recovery, the most favor- 
able prognosis may be given in the following 
order of nerves: tibialis, median, musculo- 
cutaneous, axillary, ulnar, radial, peroneal, 
and sciatic. The most rapid recovery had 
been observed in the following order: radial, 
musculocutaneous, peroneal, tibial, median, 
ulnar, sciatic, axillary. 

Following operation it is necessary to have 
some idea of the prognosis, depending on the 
particular operation, suture, neurolysis, or 
transplant, and the time between the injury 
and operation, such as primary and secondary 
suture or other procedure. Reports of recov- 
ery after secondary suture are so variable as 
to be interpreted with great difficulty because 
of the many factors involved and the different 
standards of recovery time of the reports. 

Foerster reports 3 per cent failures in 370 
cases; Stracker reports 25 per cent failures in 
147 cases; Ranschburg, 64.3 per cent failures in 
414 cases; Forrester-Brown, 50 per cent failure; 
Delagéniére reported complete success in 
85.9 per cent, partial success in 11.2, and failure 
in 3 per cent. Stopford described the results of 
secondary suture accurately and was able to 
examine his cases for a long time after opera- 
tion. In 245 cases there were 30 failures; 
however, a number of cases in which only a 
return of protopathic sensibility had returned 
were included among the successes. Platt 
reported 150 cases of suture with recovery in 
79 per cent. 
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The results of suture differ with individual 
nerves. Following suture, in a composite 
material of 6 German authors, failures were 
reported in 62 per cent of peroneal nerve 
suture—152 cases; 54 per cent of tibial—67 
cases; 43 per cent of ulnar—228 cases; 31 per 
cent of median—198 cases; 30 per cent of 
sciatic—121 cases; 28 per cent of radial—397 
cases; 21.4 per cent of axillary—18 cases; 18 
per cent of musculocutaneous— 33 cases. 

The interval between the time of suture and 
injury is of some prognostic significance. Thus 
Stracker reported that of 21 cases in which 
operation was done within 3 months after 
injury, success resulted in 66 per cent; in 4 to 6 
months—46 cases, 50 per cent; in 7 to 22 
months—69 cases, 24 per cent. 

Stopford believed that a delay of from 12 to 
18 months appeared to have no marked effect 
upon the time or extent of recovery. If the 
interval exceeded this period the prognosis 
was not so good when the suture had been 
performed in the distal part of the limb. When 
in the proximal part a delay of 2 to 3 years 
does not seem to prejudice the chance of 
success. 

It has seemed to many authors that primary 
suture results in relatively rapid and con- 
stantly favorable results, with which I agree. 

Following neurolysis, successful results fol- 
lowed in 77.2 per cent of Foerster’s 194 cases; 
in 37.2 per cent of 405 cases reported by 
Ranschburg; in 75 per cent of 80 cases reported 
by Platt. 

Homoplastic and heteroplastic transplants 
have been uniformly unsuccessful. Of 216 
cases analyzed by Gossett and Charriére, in 
only 5 were good results seen in autografts, 2 
in homografts, and 5 in heterografts. 

When after a sufficient time has elapsed 
following operation, 214 to 3 years, to enable 
one to say that there will be no further recov- 
ery, other operative procedures should be 
contemplated, such as arthrodesis, tendon and 
muscle transplants, and similar procedures. 
Only when no more favorable results may be 
expected should the final evaluation of in- 
capacity be made. 

McBride suggests that the disability be 
measured in terms of loss of abduction, adduc- 
tion, flexion, extension, and rotation. The 


disability then is approximately the same as 
in the presence of ankylosis. This suggestion 
has many merits and is far more sensible than 
the guesses arrived at by some. If in addition, 
the examiner bears in mind the extent of 
sensory loss as well as the type of occupation 
of patient, with the idea of determining what 
function required by that or allied occupa- 
tions has been destroyed, he will be able to 
make a fairly accurate approximation of loss 
of function. 

Kessler has properly noted that the esti- 
mate of permanent disability is often made at 
the time patient returns to work regardless 
of whether the nerve might regenerate further. 
Thus in one instance, a musculospinal lesion, 
patient was awarded a 30 per cent loss of func- 
tion; later, however, complete recovery took 
place. As has been pointed out the beginning 
of recovery may be delayed in spontaneously 
recovering nerves as long as 2 years and in 
sutured nerves as long as 21% to 3 years. For 
future reference and further to emphasize the 
difference of opinion concerning evaluation of 
incapacity produced by paralysis in various 
nerves, it may be of interest to note the 
evaluations from several sources. 

Injury to the whole brachial plexus is 
awarded by Kaufman, when on the right side 
75 per cent, on the left side 65 per cent; the 
guide baréme, on the right, 70 per cent, on the 
left, 60 per cent. Injury to the upper part, or 
Erb’s palsy, is awarded by Imbert 20 to 25 
per cent; by guide baréme, 20 per cent on the 
right, 10 per cent on the left; by Llewellyn, 
right 25 to 30 per cent, left, 20 to 25 per cent. 
Injury to the lower brachial plexus or 
Klumpke-Déjerine paralysis, is awarded by 
guide baréme 30 per cent on the right, 20 per 
cent on the left; by Llewellyn 35 to 40 per cent 
on the right, 25 to 30 per cent on the left. 

For injury to the suprascapular nerve, 
Llewellyn awards 10 per cent when external 
rotation is important; guide baréme 30 per cent 
on the right and 20 per cent on the left. The 
subscapularis is awarded 10 to 15 per cent by 
Kessler. For injury to the circumflex nerve 
Llewellyn awards 25 to 30 per cent; guide 
baréme 20 per cent on the right, 10 per cent on 
the left; Imbert 20 to 25 per cent; Remy 15 
per cent on the right, 12 per cent on the left; 
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Thieme 60 per cent on the right, 50 per cent on 
the left; Kaufman 15 to 20 per cent; the Swiss 
authorities, 15 to 20 per cent; Mayet 20 
per cent. 

The long thoracic is awarded 15 per cent by 
Kaufman. 

The musculocutaneous is awarded 30 per 
cent by Mayet; the guide baréme awards 50 
per cent on the right, 40 per cent on the left; 
Llewellyn likewise gives 50 per cent on the 
right and 4o per cent on the left for complete 
lesions and 30 per cent on the right and 20 
per cent on the left for incomplete lesions; 
Kessler gives 60 per cent. 

When the musculospinal is injured above 
the triceps, Mayet gives 50 per cent, below it, 
40 per cent. When in the arm Remy gives 60 
per cent on the right, 10 per cent on the left as 
does Imbert. The guide baréme awards 60 
per cent on the right, 50 per cent on the left, 
generally the German authorities give from 
40 to 60 per cent. When the hand alone suffers 
from the paralysis Thieme gives 50 per cent 
on the right and 45 per cent on the left; Remy 
50 per cent on the right and 48 per cent on the 
left; and Kaufman so percent. Kessler gives 
66 per cent on the hand. 

For median nerve lesions above the inner- 
vation to the flexors of the wrist and fingers, 
the guide baréme gives 50 per cent on the right 
and 40 per cent on the left, as does Remy; Im- 
bert gives 45 per cent to 50 per cent; Llewellyn 
gives 60 per cent on the right, 50 per cent on 
the left; Thieme from 40 to 50 per cent. When 
involving only the small hand muscles, Remy 
gives 45 per cent on the right and 35 per cent 
on the left, and Imbert gives from 15 to 20 
per cent. Kessler gives 40 to 70 per cent in the 
arm, 10 to 20 per cent in the hand. For 
causalgia Llewellyn gives 80 per cent on the 
right, 70 per cent on the left. For lesions of 
the ulnar nerve Kessler gives from 15 to 60 
per cent below the elbow, 45 to 60 per cent 
above the elbow, 20 to 60 per cent at the 
elbow, in terms of hand disability; the guide 
baréme, at the elbow 50 per cent on the right, 
40 per cent on the left; Remy in the hand 12 
per cent on the right, 10 per cent on the left; 
Thieme above the hand 55 per cent on the 
right, 50 per cent on the left; Mayet, 30 
per cent above the elbow, 20 per cent below the 
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elbow; Llewellyn, 50 per cent right, 40 per cent 
left, and at the wrist, 25 per cent on the right 
and 30 per cent on the left. 

The sciatic nerve is awarded 60 to 70 per 
cent by Llewellyn; 60 per cent by Imbert; the 
German authorities generally, 40 per cent; but 
although Remy gives 40 per cent he thinks 60 
per cent is not excessive. 

The peroneal nerve is awarded 10 per cent 
by Remy; 20 per cent by the guide baréme; 30 
per cent by Llewellyn, 40 per cent by Gole- 
biewski (quoted by Imbert). 

The tibial nerve is awarded 20 per cent by 
Llewellyn. 

The femoral nerve is awarded 50 to 60 
per cent by Llewellyn; Imbert gives it 40 to 50 
per cent; the German authorities generally, 
66 to 85 per cent; the guide baréme, 45 to 50 
per cent. 

The wide difference of opinion held to be 
authoritative is immediately apparent and 
often ludicrous. As Llewellyn has pointed out, 
to determine disability by the level of a lesion 
and not by actual paralysis present is cer- 
tainly erroneous. If the level of the lesions is 
to be considered then the level should be 
related to the branch of the nerve above which 
it is located. 

For ankylosis at the knee Imbert awards 
the same as for amputation, 60 to 65 per cent; 
Remy gives it as 20 per cent; Brouardel, 20 to 
60 per cent according to occupation; Llewel- 
lyn, 25 to 45 per cent. If a brace is cumber- 
some, an arthrodesis can produce an anky- 
losis at the knee when the femoral nerve is 
injured and function will be equally as good 
as when the nerve is not injured, yet the 
German authorities give as high as 85 per cent 
for paralysis of the femoral nerve, and Remy, 
on the other hand, gives 20 per cent for anky- 
losis at the knee. 

Thus, whereas much is known of methods 
of determining the recoverability of nerves, 
the probabilities of recovery after operation, 
residual paralysis, and anesthesia, possible 
supplementary movement, and methods of 
improving function, much remains to be 
learned concerning the estimation of incapac- 
ity as related to industry, arts and professions, 
produced by loss of function resulting from 
peripheral nerve lesions. 
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THE DIAGNOSIS OF CHRONIC ENLARGEMENT OF THE LEG 
With the Description of a New Syndrome 


JOSEPHUS C. LUKE, M.D., F.R.C.S. (Eng.), Montreal, Canada 


HE subject of chronic enlargement of 
the leg is an interesting one chiefly from 
the standpoint of diagnosis. Scattered 
descriptions of all but one of the vari- 
ous conditions to be described have appeared 
in the literature, but there has been little or- 
ganization of information, and I have been 
unable to find any writings which deal with 
the subject in regard to differential diagnosis. 
It is my aim to discuss this condition so as to 
present a guide in the investigation and diag- 
nosis of a case of chronic enlargement of one 
lower extremity. I also wish to present the 
description of a hitherto unreported syndrome 
of leg enlargement. The treatment of the ma- 
jority of these conditions is unsatisfactory and 
far from standardized, and, because I have 
little that is new in this respect to offer, treat- 
ment will not be considered in this article. 

Unfortunately, cases of leg enlargement are 
seen most frequently in the female sex, and 
consequently the majority present themselves 
primarily for cosmetic reasons. In this age of 
silk stockings, short skirts, and glamour, one 
enlarged leg is a serious handicap from the 
psychological standpoint, even without tak- 
ing into account the symptoms produced. The 
male sex undoubtedly shows a lower incidence 
of this disablement despite the fact that the 
cosmetic reason is negligible. The main reason 
for the preponderance of females is that the 
two groups showing the greatest number of 
cases, the pure lymphatic and the lymphatico- 
venous types, occur most commonly in females, 
the latter being so often a complication of 
pregnancy. 

As there are numerous causes for the devel- 
opment of an enlarged leg, the subject will be 
discussed under the following headings: (1) 
congenital hypertrophy; (2) lymphatic stasis 
and obstruction, congenital and acquired; (3) 
developmental venous retardation; (4) mixed 
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venous and lymphatic partial obstruction; (5) 
congenital arteriovenous fistulas; (6) miscel- 
laneous. 


CONGENITAL HYPERTROPHY 


This group includes only those cases of en- 
largement of the limb due to congenital over- 
growth. All the component tissues of the leg 
are otherwise normal. There are other congen- 
ital causes for leg enlargement, but they will 
be discussed under their appropriate groups. 

In the symmetrical development of the two 
sides of the body it is somewhat surprising 
that unilateral differences do not occur more 
frequently. Congenital anomalies are rela- 
tively frequent, but major variations in symme- 
try are rare. One manifestation of unilateral 
inequality is an enlarged leg. Many isolated 
case reports of congenital hypertrophy have 
appeared, and Wakefield and Hines have col- 
lected a series of 223 cases. However a care- 
ful perusal of these reports demonstrates that 
many of them are not true congenital hyper- 
trophies, but are either congenital lymphede- 
mas or congenital arteriovenous fistulas. As 
this latter syndrome has not been really under- 
stood until recently the difficulties in differen- 
tiation can be understood. While congenital 
hypertrophy undoubtedly occurs, it is not as 
common as was previously believed. 

In another contribution to the subject, Brag- 
man lists 4 different types of congenital hyper- 
trophy: (1) unilateral total hypertrophy; (2) 
unilateral hypertrophy of one extremity; (3) 
crossed hypertrophy of one leg and the oppo- 
site arm; (4) individual organ hypertrophy. 
It is only group (2) pertaining to the leg which 
concerns us in this discussion. 

For the diagnosis of a case of congenital 
hypertrophy it is essential that the history 
shows that the defect was noticed at birth or 
shortly afterward. Enlargements appearing in 
later life are not congenital hypertrophies. In 
unilateral total hypertrophy, and in crossed 
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hypertrophy, the diagnosis is obvious, but 
when only one leg is involved the diagnosis 
must be made by exclusion. To be able to 
make the diagnosis in such cases, the exam- 
iner must have in mind a clear conception of 
the other congenital causes leading to enlarge- 
ment of the leg. These will be dealt with sub- 
sequently. An aid in confirming the clinical 
impression of congenital hypertrophy is the 
frequent finding of other congenital defects, 
such as spina bifida, club foot, cleft palate, etc. 
and later evidence of mental deficiency. Pro- 
longed elevation of the leg results in no change 
in size. 


LYMPHATIC STASIS AND OBSTRUCTION 


This group may be subdivided into congen- 
ital and acquired varieties, and it gives the 
second largest number of cases of enlarged leg. 

a. Congenital. There is some confusion in 
nomenclature in this group. The true congen- 
ital leg enlargement due to lymph stasis is 
known as Milroy’s disease, but to be correctly 
placed in this category there must be a defi- 
nite familial incidence. 

Milroy emphasized the familial tendency 
and reported the lesion present in 7 succes- 
sive generations in his series. Descriptions of 
other similar families have appeared, but most 
cases will not give a familial history, and are 
therefore more correctly designated as con- 
genital lymphedema. 

The basic factor underlying this condition 
is a developmental defect in the lymphatic sys- 
tem of the lower extremity resulting in a dif- 
fuse lymphangiomatosis with lymph stasis. 
This is localized in the area between skin and 
fascia. The clinical picture presented is that 
of an enlarged leg which is slightly paler than 
the other and which demonstrates a slight pit- 
ting edema more marked toward the end of 
the day. That edema is the factor concerned 
can be proved by continued elevation of the 
leg for 24 hours, when the limb will be ob- 
served to be diminished in size, more nearly 
approaching the normal extremity. There is 
no increase in length of the involved leg, no in- 
crease in warmth, no dilated superficial veins, 
and no ulceration or angiomas. The child ap- 
pears perfectly normal except for an enlarged 
leg. The history in these cases must be that 





Fig. 1. Lymphedema precox involving the left lower leg 
most marked about the ankle, but also extending slightly 
above the knee. 


the defect was noticed at birth or shortly after- 
ward. Although the case usually can be diag- 
nosed clinically, when in doubt, biopsy of the 
skin and subcutaneous tissue will settle the 
question. The sections will show a spongelike 
appearance of the subcutaneous tissue with 
marked increase in the skin to fascia interval. 
Microscopically there will be seen a replace- 
ment of the majority of the subcutaneous fat 
by widely dilated lymph spaces. These spaces 
increase in amount toward the deep fascia. 
There is a varying amount of fibrous tissue 
present about the lymphatic channels, and es- 
pecially marked as a thickening of the sub- 
cutaneous fibrous septa and the deep fascia. 
The lymph spaces are lined by a single layer 
of endothelium and are seldom larger than 2 
millimeters in diameter. The microscopic ap- 
pearance is entirely characteristic. 

b. Acquired. There is a variety of lymph- 
edema which probably should be grouped in 
the congenital section, but, because of its late 
development, will be classified as acquired. 
This is the spontaneous development of a leg 
swelling, starting usually about the ankle, 
which progresses upward slowly, and within 
a year usually involves the leg to the level of 
the knee or higher. This condition is most 
common in females and develops as a rule in 
the late teens. It has been well described by 
Allen who has given the syndrome the name 
of lymphedema precox. In a study of 93 cases 
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Fig. 2. A severe case of elephantiasis (acquired lymph- 
edema) following upon successive attacks of cellulitis of the 
leg. The hyperkeratosis, skin excrescences, edema, and pig- 
mentation are obvious. This leg on amputation weighed 
67 pounds. (Courtesy of Dr. D. G. Webster.) 


he found that females preponderated by 87 
per cent. It usually involves one lower ex- 
tremity and is aggravated by prolonged stand- 
ing and activity. Figure 1 shows a moderately 
well developed case in a girl aged 19, the en- 
largement being noticed 1 year previously. 
The complaints, as in this case, are mainly 
cosmetic in basis, with the addition of some 
heaviness and tiredness after prolonged peri- 
ods of time on the feet. Clinically and patho- 
logically lymphedema precox presents the same 
picture as that of congenital lymphedema, 
with the exception of its later appearance. 

In 1930 Reichert described an accessory 
method of diagnosis of edematous extremities 
by the use of soft tissue x-rays. In lower ex- 
tremity edema due to generalized causes such 
as cardiac, nephritis, and hypoproteinemia, 
the enlargement is shown to be mainly con- 
fined to the subcutaneous area but present also 
throughout all the strata of the leg, whereas in 
lymphatic stasis and obstruction the enlarge- 
ment is confined to the skin-fascia interval 
alone. In most cases a differentiation between 
the enlargement which is the result of conge- 
nital lymphedema and lymphedema precox 
against that which is the result of chronic 
lymphangitis can be made, when, in the latter, 
a marked subdermal diffuse fibrosis can be 





Fig. 3. A moderately advanced case of acquired lymph- 
edema of the same etiology as that portrayed in Figure 2. 
(Courtesy of Dr. L. P. Ereaux.) 


seen, manifested as a network of fibrous 
trabeculations in the subcutaneous interval. 

A second variety of acquired lymphedema 
is that which results from the partial or com- 
plete obliteration of the normal lymphatic 
pathways, and it is to this group that the true 
cases of elephantiasis belong. This oblitera- 
tion is the result of moderately severe or re- 
current mild attacks of cellulitis and lymph- 
angitis, the organism being predominantly the 
streptococcus. These attacks result in a pro- 
gressive edema, fibrosis, and enlargement of 
the leg by involvement of the extrafascial tis- 
sues, the result of chronic inflammation and 
the fibrous obliteration of the lymphatics both 
far and near. 

The appearance of the leg differs markedly 
from that of lymphedema precox. The size is 
usually greater and may be tremendous. Fig- 
ures 2 and 3 show two good examples of the 
severe and the ultimate stages of the condi- 
tion. In both, the result is due to waves of 
subacute cellulitis and lymphangitis progress- 
ing for more than 5 years. Both were natives 
of Montreal and repeated examinations for fila- 
ria were negative. The skin shows a marked 
thickening and loss of elasticity, and in severe 
cases like those pictured here, there are patches 
of hyperkeratosis, pigmentation, and wart-like 
excrescences. The enlargement may be such 
that the skin bulges in hard folds with deep 
creases between. There is always a hard pit- 
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Fig. 4. This patient has had varicose veins for the past 
30 years, but the enlargement of the leg followed an abra- 
sion to the left shin. (The scar of this can still be seen.) 
The abrasion healed very slowly, and was associated with 
many attacks of subacute inflammation. This case is one 
of mild acquired lymphedema with pre-existing varicose 
veins. 


ting edema present which is reduced some- 
what on prolonged elevation. The hardness 
of the tissues is characteristic. There is usu- 
ally a patchy slight increase in warmth of the 
involved, over the uninvolved, leg because of 
the subacute inflammation present in various 
areas. Leg ulcers are seldom present. The 
finding of associated varicose veins should not 
lead the diagnosis astray, such as the case pic- 
tured in Figure 4. This man has had veins the 
size of those present in the photograph for the 
past 30 years. Eleven years ago he had an 
abrasion to his lower leg and ever since has 
had attacks or waves of redness, tenderness, 
and increasing swelling of his leg. Chills were 
present on a few occasions. This is an exam- 
ple of a milder degree of chronic lymphatic 
obstruction. The classical example of this 
variety of leg enlargement is that seen in filari- 
asis in which the elephantiasis is not caused 
merely by the presence of the filaria in the 
lymphatic vessels, but mainly by the lymph- 
angitis which results from their invasion. 
Matas and Homans have given excellent de- 
scriptions of the whole process, and have shown 
that mere interruption of lymphatic pathways 
is not enough to produce lasting edema, but for 
the edema to be continuous an added chronic 
or recurrent lymphangitis must be present. 











Fig. 5. The case of congenital venous retardation de- 
scribed in the text, showing the slight but definite enlarge- 
ment of the left leg. There is a generalized patchy cyanosis 
best seen in the upper thigh and ankle. 


The microscopic picture of a section of skin 
and subcutaneous tissue demonstrates the com- 
bined appearance of lymphedema and chronic 
inflammation. The epiderm is seen to be hy- 
pertrophic and may be thrown into irregular 
folds. There are varying degrees of papillary 
excrescences and hyperkeratinization. The 
corium is fibrous and from it fibrous bands 
extend down through the subcutaneous tissue. 
The blood channels are thickened and sur- 
rounded by a perivascular exudation of lymph- 
ocytes. The fibrous tissue is loosely arranged 
and appears edematous. In severe cases the 
picture may simulate a myxomatous lesion. 


DEVELOPMENTAL VENOUS RETARDATION 


Pure venous retardation as a cause of leg 
enlargement in a previously unaffected leg 
has not been described to date. In other cases 
in which increased leg size has the factor of 
retarded venous return, there is also partial 
lymphatic blockage. This combination is well 
known and follows on a previous deep throm- 
bophlebitis. This combination and its diag- 
nosis will be discussed subsequently under 
group 4 as the lymphaticovenous group. 

First of all I wish to present a case which in 
my opinion demonstrates that venous retarda- 
tion can be a cause in itself of leg enlargement. 


A.C., Hosp. No. 111,154, female aged 21 years, 
presented herself because of an enlarged left leg 
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Fig. 6. Roentgenograms of the case shown in Figure 5 following injection of 70 per 
cent diodrast solution into the left femoral vein at the level of the groin. The retro- 
grade filling of the entire femoral vein and tributaries is well seen. The large caliber of 
the vein and the smooth walls indicate the absence of any previous deep phlebitis. 

Fig. 7. Injection of the right femoral vein at the level of the groin in the same case 
as that shown in Figures 5 and 6. Note that the diodrast solution does not descend 


farther than the first valve station. 


which was first noticed 1 year ago. There were no 
associated symptoms until about 2 months before 
admission when she noticed that in the afternoons, 
after being on her feet all day, she would have a dull 
aching pain throughout the entire length of the leg. 
The leg would be slightly larger in the evenings than 
the mornings but there has been no return to normal 
size at any time since the onset. 

The patient gives no familial history of enlarge- 
ment of the leg. She is married but has had no preg- 
nancies. Before her marriage she was a waitress for 
2 years. There is no history of accident to the leg 
or phlebitis, and she has had no operations or seri- 
ous illnesses. 

There were no findings in the general physical ex- 
amination relevant to the local condition. The left 


leg showed a mild generalized enlargement in com- 
parison with the right (Fig. 5). Even in the supine 
position, and much more marked when erect, the left 
leg showed a definite cyanotic mottling which seemed 
to be most marked on the lateral aspect of the mid 
thigh and again in the region of the medial malleolus. 
There were no varicose or unusually dilated super- 
ficial veins present; no nevi or areas of pigmentation; 
no pitting edema. The skin texture and the feel of 
the subcutaneous fat were normal. 

The arterial pulsations were normal in both feet 
and legs. Measurement of the extremities revealed 
equal length, but demonstrated the enlargement on 
the left side to be due to an increase in circumference 
of 1 inch in the thigh and % inch in the lower leg. 
Skin temperature readings by means of the derma- 
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therm were essentially equal on both legs. Routine 
urine and blood Wassermann examinations were neg- 
ative. Soft tissue roentgenograms made of both legs 
showed the bones to be normal in contour and length, 
and the enlargement of the left leg to be composed 
chiefly of an increased thickness of the subcutaneous 
tissues. There was no arterial calcification or local- 
ized zones of soft tissue increase. 

The femoral vein on the left side was injected with 
70 per cent diodrast solution, the technique being as 
follows: Venipuncture was performed just below the 
inguinal ligament with the patient lying on the x-ray 
table. An assistant then compressed the femoral vein 
and artery against the superior ramus of the pubis. 
The injection was carried out without undue pressure, 
the 30 cubic centimeters being given in about 30 
seconds. The proximal digital pressure was continued 
until the roentgenograms had been taken, and the 
whole procedure was completed in about 2 minutes. 
This same procedure was carried out subsequently on 
the normal leg. The x-ray results are shown in Figure 
6 in which it will be seen that the solution descended 
retrogradely almost the full length of the deep veins 
in the involved leg and also into many of the tribu- 
taries, but there was no reversal of flow in the great 
saphenous vein. The injection into the femoral vein 
on the normal side was halted within an inch and a 
half from the point of injection (Fig. 7). 


The conclusions in this case are based on the 
following points: This patient gives no history 
of any previous leg disorder, she has never had 
phlebitis, pregnancy, or any severe illness. 
There is no familial history, and the enlarge- 
ment has gradually appeared in early adult 
life, a time when the equivalent state of defec- 
tive vein valves in the saphenous systems 
usually makes its appearance. Edema as an 
important factor in the enlargement can be 
ruled out by the absence of pitting on pressure, 
and only the slight diminution in size on pro- 
longed elevation. There were none of the signs 
of a congenital arteriovenous fistula present. 
The diffuse cyanosis of the leg, most marked 
on standing, indicates a venous congestion; 
and the lack of enlarged superficial veins rules 
out incompetency of the saphenous system, 
although this will probably develop later. 

The x-ray studies corroborate the clinical 
impression by revealing the absence of, or de- 
fective valves in, the deep system of the in- 
volved leg, thus allowing complete retrograde 
flow. This defect is absent in the normal leg, 
the injection being soon halted presumably at 
the first valve station. This phenomenon of 
retrograde flow has been present on x-ray in 


2 other patients who had had a previous throm- 
bophlebitis, whereas 2 normal controls again 
showed the injection fluid to penetrate a short 
distance down the vein. The leg hypertrophy 
is probably the result of venous retardation 
and increased venous pressure acting over a 
long period in a dilated deep venous bed. Un- 
doubtedly this extremity has been endowed 
with a set of valves congenitally weaker, and 
likely numerically fewer, than the normal, 
and the preceding years of activity while a 
waitress produced their complete defectiveness. 


MIXED LYMPHATIC AND VENOUS PARTIAL 
OBSTRUCTION 


As before mentioned, to this group belongs 
the largest number of cases. The leg enlarge- 
ment is usually only a secondary complaint 
with the exception of the ankle edema which 
appears toward the end of a day of activity. 
It is most commonly the complications which 
bring these cases for treatment. The under- 
lying pathological condition is that of a throm- 
bophlebitis of the deep femoral system which 
in many cases progresses well up into the iliac 
veins. This is an infective phlebitis following 
pregnancy most frequently, but seen also in 
septicemia, pneumonia, typhoid, and after 
operation in septic cases. This thrombophle- 
bitis is always associated with a periphlebitis, 
a point which can be demonstrated at a later 
date when some operative procedure on the 
veins is carried out. Instead of the usual fine 
areolar tissue surrounding the vein, thick fi- 
brous bands will be found closely binding the 
thickened whitish vein to the surrounding tis- 
sues. This periphlebitis results in a lymphan- 
gitis due to the close anatomical association of 
the lymphatics with the veins, especially in 
the region of the external iliac vein. Subse- 
quent recanalization of the vein in part is 
almost invariable, but the action of the valves 
has been destroyed. 

A careful history taking is important in de- 
termining a previous deep thrombophlebitis. 
Such a case will give a history of an acute leg 
involvement associated with pain, blueness, 
tenderness, a sharp febrile course, and, espe- 
cially, marked swelling of the whole leg. These 
patients will have been in bed for from 4 to 8 
weeks and will have been treated usually by 
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Fig. 8. A case of mild enlargement of the right lower leg 
following a femoral thrombophlebitis associated with child- 
birth 14 years before. The common complication of ulcera- 
tion of the lower leg is present. 


elevation and hot fomentations. Such a his- 
tory will distinguish a deep phlebitis from the 
superficial vein involvement; in the presence 
of the latter, localized pain and tenderness, 
mild or absent fever, and little or no ankle 
edema will be elicited. 

The diagnosis of this variety of leg enlarge- 
ment presents few difficulties. The history of 
a previous deep thrombophlebitis is of para- 
mount importance. The clinical examination 
reveals only a slight increase in size of the in- 
volved leg over the normal one. This is always 
more marked toward evening after a day of 
activity, especially about the foot and ankle. 
The leg is only slightly larger than its fellow 
and the most marked tissue changes are in the 
lower half of the lower leg. The skin in this 
region is indurated and usually pigmented, and 
the subcutaneous tissues show a distinct firm- 
ness even to the point of hardness. There is no 
increase in warmth unless secondary infection 
from complications is present (Fig. 8). The 
arteries pulsate normally. The appearance of 
the lower. leg will be modified by the frequent 
complications of eczema and ulceration which 
ensue. Contrary to the popular belief, it is 


the exception for a case of deep femoral phle- 
bitis to develop subsequent incompetent su- 
perficial varicose veins. Careful questioning 
will reveal that when varicose veins are pres- 
ent, they were in existence before the onset of 
the deep phlebitis and probably were a factor 
in its development. 


CONGENITAL ARTERIOVENOUS FISTULA 


This variety of leg enlargement is one of 
unusual interest. It consists of a hypertrophy 
of all the component parts of the leg the result 
of abnormal arteriovenous communications of 
congenital origin. As would be expected, the 
majority of cases develop in early childhood, 
but there are some which do not make them- 
selves evident until later in life probably be- 
cause of the small size of the fistulas at birth. 
As growth and activity continues these small 
fistulas enlarge to the point of producing signs 
and symptoms. To obtain a hypertrophied leg 
in a case of arteriovenous fistula, the commu- 
nications must be well above the knee. The 
level of the fistula will determine the amount 


Fig. 9. a, left, Case of congenital arteriovenous fistula in- 
volving the vessels in the left thigh, and showing the gen- 
eralized enlargement of the left leg. b, Infrared photograph 
of the same case demonstrating the dilated skin veins in the 
left as compared with the right leg. Operation confirmed 
the arteriographic findings of two arteriovenous fistulas 
between the femoral artery and vein in Hunter’s canal. 
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of leg to be involved. In the past because of 
the numerous clinical manifestations these dif- 
ferent degrees were not recognized as arising 
from a single cause. Numerous names were 
applied, such as phlebarteriectasis, Parkes 
Weber syndrome, etc., and it is to Lewis and 
Horton that credit should be given for a clear 
definition of the underlying pathology and its 
clinical recognition. 

The diagnosis of leg enlargement due to con- 
genital arteriovenous fistula should not pre- 
sent any difficulties if the condition is kept in 
mind. The salient features on examination 
are: the leg is definitely but not greatly en- 
larged and is elongated if the fistulas have 
shown evidence of their presence before clo- 
sure of the epiphyseal lines. 

This elongation if at all marked will give a 
lifting of the pelvis on that side and a com- 
pensatory scoliosis. There is always an in- 
creased prominence of the superficial veins in 
the involved leg which may progress to the 
point of showing marked varicosities, and 
the common varicose vein complications of 
pigmentation, eczema, and ulceration of the 
lower leg. 

Figure 9 shows an early stage of the con- 
dition with the increased superficial veins well 
demonstrated by infrared photography. This 
case has been described in a previous commu- 





Fig. 10. A case of pseudohypertrophic muscular dys- 
trophy involving the right calf in a girl aged 14 years. The 
condition did not involve any other muscle groups. 





Fig. 11. The right lower leg of a patient showing plexi- 
form neurofibromatosis showing the characteristic greater 
involvement about the ankle region. This case showed gen- 
eralized signs of neurofibromatosis. 


nication (6). A constant finding is a uniform 
increase in warmth of the extremity being 1 to 
3 degrees C. more than the normal leg. The 
arterial pulsation in the vessels of the feet is 
either diminished or absent. A clinical test 
which is occasionally present is that known 
as Bragman’s sign; that is, occlusion of the 
artery proximal to the fistula gives a sudden 
decrease in the pulse rate of 10 to 15 beats 
per minute. This is more commonly found in 
the acquired arteriovenous fistulas, and the 
same can be said for cardiac hypertrophy and 
failure which follow a well developed arterio- 
venous communication. These findings will 
give a tentative diagnosis of the condition and 
confirmation can be obtained by two further 
procedures. Arteriography carried out by 
means of thorotrast or preferably supersatu- 
rated diodrast solution will demonstrate the 
fistulous connections. Examination of the ox- 
ygen content of the returning venous blood 
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central to the fistulas will give much higher 
values than in normal venous blood, indicat- 
ing a direct arteriovenous shunt. 


MISCELLANEOUS 


Two separate causes of leg enlargement will 
be discussed in this group: pseudohypertrophic 
muscular dystrophy and neurofibromatosis. 
The former is one variety of the myopathies 
and should be included in the present discus- 
sion because of the frequent commencement 
of the disease in the muscles of the calf. The 
history is usually familial and the onset is 
noticed between the ages of 5 and 15 years. 
The first symptom if the leg is involved is en- 
largement of the calf muscles. The condition 
tends to progress and, in the later stages, if 
the shoulder and spine muscles are involved 
there should be little difficulty in diagnosis. 
The main symptom is a weakness and diffi- 
culty in gait giving a marked limp because of 
increasing incompetence of the involved mus- 
culature. 

Examination of an early case demonstrates 
symmetrical enlargement of the calf muscles. 
The remainder of the leg appears perfectly 
normal. There are none of the signs such as 
are present in lymphatic blockage, venous ret- 
ardation, or arteriovenous fistulas. The clin- 
ical impression is that of a diffuse soft tissue 
mass in the calf area. Soft tissue films show 
the enlargement in the calf to be beneath the 
deep fascia. In the case shown in Figure ro, 
a diagnosis of subfascial lipoma was made; 
and, at the operation, the findings were solely 
those of muscle enlargement, which seemed 
confined almost entirely to the gastrocnemius. 
Biopsy showed a definite hypertrophy of the 
fibers and also the deposition of an abnormally 
large amount of fat in this muscle. 

Neurofibromatosis results in leg enlarge- 
ment from two main varieties, first, from nu- 
merous scattered neurofibromas, and second 
from the plexiform variety. The latter is the 
more pertinent to our discussion as it causes a 
diffuse enlargement extending from the foot 
almost to the knee, usually with folds which 
droop down overhanging those of the ankle ina 
hood-like manner. The skin is the typical café 
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au lait color and, with the subcutaneous tissue, 
gives a peculiar putty-like feel. When neuro- 
fibromatous overgrowth involves an extrem- 
ity, associated disturbances in the bones may 
occur. There may be a mild to massive in- 
crease in length and thickness of the long 
bones together with irregularity in outline 
which may be of such a degree as to give tu- 
morlike projections and cystic cavities which, 
however, are found to consist of neurofibro- 
matous tissue. In a recent case of plexiform 
neurofibromatous enlargement of the lower 
leg (Fig. 11), a plastic procedure was carried 
out, and the subcutaneous tissue was found 
to be extremely vascular and grossly to have 
the usual appearance of firm whitish jelly. 
The diagnosis in this group of enlarged legs 
is obvious because there is invariably associ- 
ated with it a more or less generalized neuro- 
fibromatosis. 


SUMMARY 


1. This presentation is an attempt to or- 
ganize the scattered information on the sub- 
ject of the unilateral, chronic, enlarged leg 
so as to present a guide in its diagnosis. The 
subject of treatment has been excluded. 

2. Six main groups are described, each dif- 
ferent from the standpoint of etiology; they 
are congenital hypertrophy; lymphatic stasis 
and obstruction, both congenital and acquired ; 
developmental venous retardation ; mixed lym- 
phatic and venous partial obstruction; congen- 
ital arteriovenous fistulas; and miscellaneous. 

3. Group three, that of developmental ve- 
nous retardation, is presented, as far as can be 
discovered, for the first time and a case his- 
tory is given in detail. 
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Fig. 4. Sudan stain frozen section revealing characteristic fat drop- 
lets in cell protoplasm and lying free in the interstitial tissue. X 340. 
(Photography by Clarence B. Mitchell.) 


Theca Cell Tumors (Thecoma).—Arthur H. Curtis. 
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THECA CELL TUMORS (THECOMA) 
ARTHUR H. CURTIS, M.D., F.A.C.S., Chicago, Illinois 


HESE tumors, first described by 

Moretti and Arrigoni (1927) as fi- 

broma thecocellulare xanthomatodes 

ovarii, and by Loeffler and Priesel 
(1932 and 1934) as theca cell tumors of the 
ovary, are so closely related to granulosa cell 
tumors that many consider them a variety of 
the latter. Only 33 cases of theca cell tumor, 
aside from the one herewith described, have 
been recorded in the literature; yet there is 
every reason to believe that these growths, 
although uncommon, are much less rare than 
this figure would indicate. 

Theca cell tumors are characteristically 
firm, fibroma-like, nodular, solid or partially 
cystic, unilateral growths. The tumors are 
usually not larger than an egg but sometimes 
attain the size of a small melon. The funda- 
mental characteristic is a connective tissue 
derivation with a high lipoid content. These 
solid neoplasms arise in the ovary, develop 
large nodules, and encroach upon and replace 
the normal tissue. 

On gross section, the cut surface is seen to 
be composed of bands and whorls of fibrous 
tissue which may be uniformly yellow or there 
may be yellow islands or streaks of yellowish 
color. Cysts, an inconstant feature, may have 
a hemorrhagic content and are commonly the 
result of necrosis. 

Under the microscope the grossly yellow 
tumor is found to consist of firmly constructed 
bands of stroma cells varied from spindle- 
shape to epithelioid form, also a varying pro- 
portion of polygonal cells. The stroma cell 
nuclei are relatively rich in chromatin, uni- 
form in size, and very numerous. The stroma 
is usually a basket weave with intercellular 
fibrils surrounding and intermingling with 
islands of more or less polygonal cells, the 
latter really an integral part of the growth to- 
gether with the stroma, although apparently 


enmeshed in it. Although the spindle cells- 
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usually comprise the major portion of the 
tumor structure, the nests or large areas of 
polygonal cells with deeply staining nuclei 
are a frequent and characteristic finding. The 
latter cells commonly show some evidence of 
luteinization, some nests of cells, when viewed 
under high power, simulating the luteiniza- 
tion encountered in the wall of a lutein cyst 
(Fig. 5) or even suggestive of the structure of 
a corpus luteum. 

One must not be confused over the rela- 
tionship of the spindle-shaped stroma cells, 
the polygonal cells, and the luteinized cells. 
They are part and parcel of the same struc- 
ture, varied in degree according to the cellular 
richness of the growth and the degree of 
luteinization; the richer the cellular growth, 
the greater the differentiation in an epithelial 
direction. The identity in derivation of these 
various types of cells is evidenced by the 
Mallory stain, and demonstrated still better 
by a modified Masson stain. The nature 
of thecoma tumors has been concisely stated 
by Loeffler and Priesel: “It is immaterial] 
whether the structure is more a spindle-celled 
fascicular one or the cells are more of an epi- 
thelioid form. The ground type is always a cell 
of connective tissue derivation with high 
lipoid content.”’ 

Despite the firm fibrotic character of most 
of these growths, numerous thin-walled blood 
vessels are usually found. Poorly staining 
hyaline areas in the stroma are so commonly 
present that they are an almost characteristic 
feature. Even more noteworthy are minute, 
scattered, unstained spaces both in and be- 
tween the cells; in frozen sections prepared 
with sudan stain these are found to contain 
fat droplets, not only present in the cell proto- 
plasm throughout, but also lying free in the 
interstitial tissue. 


Our case is that of a nulliparous married woman 
who continued to menstruate regularly and rather 
freely despite her age of 52 years. Aside from a fixed 
very hard tender swelling in the region of the left 
ovary the only other noteworthy item in the history 
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Fig. 1. Theca cell tumor of ovary. This was a smoothly nodular, very firm tumor. 
The cut surface revealed a markedly yellow, smooth, fibrotic tumor, surrounded by 
a crescent of unusually firm ovarian tissue. X 1.23. 


was a recently developed adenoma of the thyroid 
gland. 

At operation, November 29, 1938, there were en- 
countered a marked brawny fibrosis of the cellular 
tissues of the pelvis, scattered adhesions, multiple 
small fibroids of the uterus, and a somewhat ad- 
herent, tumorous, smoothly nodular left ovary. 

The left ovary measured 4 by 3 by 3 centimeters 
(Fig. 1). The surface was smoothly nodular, board- 
like in firmness. The cut surface revealed °/, of the 
substance converted into a markedly yellow, smooth, 
fibrotic tumor, surrounding which was a crescent of 
unusually firm ovarian tissue. There were no cystic 
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Fig. 2. The tumor is composed of firm strands of spindle 
cells with a tendency to create a basket weave with inter- 
cellular fibrils surrounding and intermingling with clusters 
of cells having numerous deeply staining nuclei. 160. 


cavities and no other gross evidence of degeneration 
or necrosis. 

Histology. The tumor is mostly encapsulated, but 
in one broad area the fibrous stroma of the ovary 
passes over into the tumor tissue without a dis- 
cernible zone of demarcation. The new-growth is 
composed of firm strands of spindle cells with a 
tendency to create a basket weave, with inter- 





Fig. 3. High power photomicrograph of cluster of char- 
acteristic polygonal cells with epithelioid tendency. X 335. 
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cellular fibrils surrounding and intermingling with 
clusters and larger areas of cells having numerous 
deeply staining nuclei. These cells are polygonal in 
many areas, in some the cell boundaries are less 
clearly defined, and in still other regions the clus- 
ters of cells show definite evidence of luteinization. 
Much new-growth of intercellular fibrillar material 
is strongly in evidence. 

In many areas the tumor consists largely of spin- 
dle-celled fasciculi, in others the stroma is more epi- 
thelioid, with clearly definable transition from the 
spindle-cell to the epithelioid-cell type. The identity 
of the elements comprising the tumor is well shown 
by a modified Masson stain. In sections stained with 
hematoxylin and eosin are many minute unstained 
spaces, also displaced individual cell nuclei, leaving 
clear spaces (fat). Sudan stain of frozen sections re- 
veals innumerable fat droplets in cell protoplasm and 
lying free in interstitial tissue (Fig. 4, frontispiece). 


Chemical analysis of a theca cell tumor 
shows a moderate amount of lipoid material 
and a high content of cholestrin. Extraction 
yields a large amount of estrogen per gram of 
tumor tissue. 

Most of these tumors are in women beyond 
the menopause. Atypical bleeding in these 
postmenopausal patients is a characteristic 
clinical feature. The uterus is enlarged and 
the endometrium hyperplastic as a result of 
the elaboration of estrogen by the embryonic 
tumor cells. 





Fig. 5. Section through wall of a large lutein cyst of the 
ovary with typical luteinization of the theca interna, from 
a patient with hydatid mole. At the top are seen the granu- 
losa cells which line the cyst cavity. Compare with the- 


coma cells of Figure 3. X3r10. 


Malignancy may occur but is rare in this 
kind of tumor in all except the richly cellular 
type of growth. Unilateral ovariectomy is the 
treatment of choice. 
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Fig. 5. Anincision has been made around the esophageal Fig. 7. The lesser curvature has been divided so that the 
hiatus and the esophagus is being freed by blunt dissection stomach may be mobilized. 
up into the mediastinum. 





Fig. 6. The esophagus has been freed high into the mediastinum and 
has been doubly ligated with silk. 


An Operation for the Cure of Congenital Atresia of the Esophagus.—B. Noland Carter 
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AN OPERATION FOR THE CURE OF CONGENITAL 
ATRESIA OF THE ESOPHAGUS 


B. NOLAND CARTER, M.D., Cincinnati, Ohio 


HE ideal operation for the cure of 
congenital atresia of the esophagus 
is one in which a direct attack is 
made on that portion of the gullet 
which is deformed and the continuity of the 
gastrointestinal tract is re-established by an 
end-to-end anastomosis of the proximal and 
distal segments of the esophagus. This ideal 
has been striven for at the Children’s Hospital 
in Boston as reported by Lanman by means of 
an extrapleural approach through the poste- 
rior mediastinum with the result that all of 
the patients operated upon succumbed, al- 
though 1 patient in a total of 5 survived for 8 
days and 1 for 9. The remainder were appar- 
ently unable to withstand the operative pro- 
cedure. Probably the next operation in the 
order of desirability would be one in which 
the deformed portion of the esophagus is 
attacked directly either transpleurally or 
extrapleurally, but in which no attempt is 
made to re-establish the continuity of the 
esophagus. The ends of one or both segments 
of the esophagus are brought out and later 
continuity is established by reconstructive 
operations. The Boston Children’s Hospital 
group reported 12 such operations with 100 
per cent mortality, and Richter in 1913 re- 
ported 2 cases in which, by a transpleural 
approach, the fistula between esophagus and 
trachea was ligated, both of which terminated 
fatally. It would seem to us from these re- 
ports, which are the only ones we have found, 
that the mortality resulting from operations 
in which the deformed portion of the esopha- 
gus is attacked directly is too high to justify 
their use. We have had no experience with 
this type of operation and our opinion is 
based entirely on what has been learned from 
the work of other surgeons. 
In view of the high mortality which results 
from a direct attack on the deformed portion 
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of the esophagus, several different operations 
have been advocated. These operations do 
not disturb the communication between 
trachea and esophagus, but attempt to form a 
new channel whereby food can pass from the 
proximal segment of the esophagus to the 
stomach around the fistula mentioned. In the 
light of our present knowledge it would seem 
that this type of operation is the most likely to 
succeed, since the operation can be done in 
several stages, no one of which is too shocking 
and, since if leakage occurs, no fatal effects 
follow. Such an operation should fulfill the 
following requisites: (a) The blind proximal 
segment of the esophagus must be drained to 
the outside. (This is essential for it is the over- 
flow of secretions from this pouch which is 
responsible for death from pneumonia in 
nearly all of these patients.) (b) The passage 
of stomach contents through the lower seg- 
ment of the esophagus which communicates 
with the trachea must be prevented, but a 
long blind pouch of esophagus communicating 
with the trachea must not remain; otherwise, 
the secretions from the pouch of esophagus 
will spill over into the bronchial tree and cause 
fatal pneumonia. (c) A satisfactorily func- 
tioning gastrostomy must be made through 
which food can be given, but only after the 
passageway between the distal segment of the 
esophagus and trachea has been closed. 
(d) The stomas of the upper segment of the 
esophagus and the stomach must be as close 
together as possible to facilitate the later 
joining of those two stomas by a skin tube. 
It does not appear to us that the operations 
which have been advocated fulfill all of these 
requirements, nor does the procedure which is 
advocated in this paper do so completely, but 
it appears to come closest to such fulfillment. 
The objections to the operation proposed by 
Gage are that it leaves a long pouch of the 
distal esophageal segment still in communica- 
tion with the trachea and that it leaves the 
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Fig. 1. Diagrammatic drawings of the operations by which the tracheoesophageal 
fistula is undisturbed but the flow of stomach content through it is prevented, and in 
which it is planned to create a new channel for the passage of food from the mouth to the 
stomach. 
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Fig. 4 


Fig. 2. An incision has been made along the anterior border of the left sterno- 
mastoid muscle. The proximal segment of the esophagus has been freed and a tape 


has been passed around it. 


Fig. 3. The proximal segment of the esophagus has been freed by blunt dissection 


and pulled up out of the thorax. 


Fig. 4. The edges of the muscles and of the skin have been sewed to the esoph- 
ageal stump, the protruding end of which has been surrounded with strips of collodion 
gauze. The esophageal stump has been opened and held with 4 traction sutures 


which have been imbedded in the collodion. 


stoma of the proximal end of the esophagus 
far distant from that of the stomach (Fig. 1). 
Gamble’s ingenious operation (Fig. 1) pro- 
vides for drainage to the outside of the lower 
segment of the gullet which is in commun- 
ication with the trachea but sacrifices one- 
fourth of the stomach to do so and the gas- 
trostomy is separated from the esophageal 
stoma by a considerable distance. Also, the 


position of the stoma of the distal esophageal 
segment would interfere considerably with the 
anastomosis of a skin tube with the gastros- 
tomy. A further objection is said by Lanman 
to be the respiratory difficulty resulting from 
the direct communication of the fistula into 
the trachea with the outside by way of the 
exteriorized lower esophageal segment. Lev- 
en’s operation (Fig. 1) is open to much the 
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Fig. 8 
Fig. 8. The skin along the left side of the rectus incision 
has been undermined to above the costal border and re- 
tracted. The stomach with the attached portion of the 
esophagus has been brought out of the abdomen through 
an incision just below the costal margin and placed in a 
subcutaneous tunnel terminating at the level of the nipple. 
Fig. 9, left. The feeding taken by mouth is collected in 


same objections as Gamble’s and, in addition, 
the danger of pressure slough by the tube 
which is placed beneath the exteriorized 
esophagus and cardiac end of the stomach 
would seem very real. 

In our experience, 6 cases, the most imme- 
diate danger to which infants with congenital 
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Fig. 10 

a bottle from upper esophageal stoma, and, right, is then 
introduced through lower esophageal stoma into stomach. 

Fig. 10. A drawing made of the autopsy specimen. 
The blind esophageal pouch was intact and no sign of 
leakage from it could be discovered. Both lungs showed 
extensive pneumonia with a bronchial fistula on the right 
at site of perforation of a subpleural lung abscess. 
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atresia of the esophagus are exposed is pneu- 
monia caused by aspiration of the overflowing 
contents of the upper blind esophageal pouch. 
An unbelievably large amount of secretions 
comes from this pouch after its blind end has 
been exteriorized and opened and one can 
then understand how readily the infant can 
either drown itself or develop pneumonitis by 
aspirating the secretions which overflow from 
this segment. Therefore, the first operation, 
in our opinion, should be the exteriorization 
of the upper blind esophageal segment. 

Under novocain—1:10o—anesthesia an in- 
cision is made along the anterior border of 
the left sternomastoid muscle, the neurovas- 
cular bundle is retracted laterally, and the 
thyroid gland medially to expose the esopha- 
gus in the neck. The upper segment of the de- 
formed esophagus is usually found to be much 
dilated; it is freed and cotton tape is passed 
around it. By traction on the tape and by 
blunt dissection, this segment of the esopha- 
gus can be freed completely and brought out 
through the wound in the neck. The segment 
shortens remarkably after it has been freed, 
so that it cannot be brought out onto the neck 
far from the working incision and in some in- 
stances it barely reaches the skin of the in- 
cision. The neck muscles are sutured around 
the esophageal segment with interrupted cat- 
gut sutures, and the skin is sutured with fine 
silk. Strips of collodion gauze are built up 
around the exteriorized esophageal stump, 
and, when they have become hard, the stump 
is split and held widely open with 4 traction 
sutures which are imbedded in the collodion 
(Figs. 2, 3, and 4). 

In from 24 to 48 hours the second stage of 
the operation is performed. Under abdominal 
wall block, 1:100 novocain, a high left rectus 
incision is made up to the costal margin. The 
large fragile liver is carefully and gently re- 
tracted, and the esophageal hiatus is exposed. 
By downward traction on the stomach, the 
cardiac end of the stomach and the esophageal 
hiatus can be well exposed. An incision is 
made through the peritoneum around the 
hiatus and by blunt dissection the terminal 
esophagus is freed and pulled down into the 
abdomen (Fig. 5, frontispiece). Long narrow 
retractors are placed on the edges of the rent 


in the diaphragm and the dissection of the in- 
trathoracic portion of the esophagus continued 
as far upward as possible. In 1 case our 
1.5 inches of the esophagus were freed. A 
stout ligature of double medium silk is passed 
around the esophagus on an aneurysm needle, 
and the esophagus is ligated as tightly and 
as high as possible (Fig. 6, frontispiece). A 
second ligature is placed below the first and 
the esophagus is divided. The last ligature is 
left long and by traction on it to the left, the 
lesser curvature is thrown into relief and is 
ligated and divided about half way down its 
extent (Fig. 7, frontispiece). Thus the upper 
half of the stomach is mobilized. The skin on 
the upper left side of the rectus incision is 
now undermined to slightly above the costal 
margin and retracted. An incision is made 
through the muscle and peritoneum just be- 
low the costal margin and the upper end of 
the stomach with the attached portion of the 
esophagus is delivered through this incision 
(Fig. 8). A short transverse incision is made 
through the skin of the chest wall at the point 
to which it is estimated that the esophagus 
and stomach will reach. A subcutaneous tun- 
nel is now made from this incision to the un- 
dermined skin flap at the costal margin. The 
stomach and esophageal stump are now drawn 
through this tunnel, and the skin edges of the 
thoracic wall incision are sutured around the 
esophageal stump (Fig. 8). The abdominal 
wound is closed in layers with fine silk. The 
esophageal stump which acts as a gastrostomy 
tube is opened after 24 hours. 

By this operation access to the stomach is 
via a portion of esophagus which is advan- 
tageous in that no actual gastrostomy opera- 
tion (Witzel, Frank, Janeway) has to be made, 
the natural relation between esophagus and 
cardiac end of the stomach is undisturbed, so 
that leakage of stomach secretions is pre- 
vented by the intact musculature at the 
cardia, by a sufficient length of esophagus, and 
by the valve-like action of the costal margin 
A great advantage is that the gastric stoma is 
placed high up on the thoracic wall—fourth 
rib in this case which has been reported— 
so that there remains only a short gap to be 
subsequently bridged by means of a skin 
tube. 
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The obvious defect in the operation is the 
fact that a blind esophageal pouch of varying 
length is left in communication with the 
trachea. This criticism can only be answered 
by the fact that in the 1 case herewith re- 
ported, there was no evidence during the post- 
operative course of any spilling over of secre- 
tions into the bronchial tree. The patient did 
die of pneumonia, but clinically this came on 
as an upper respiratory infection with red 
throat and with otitis media 42 days after 
operation. The ideal site of ligation of the 
esophagus would be very close to the point 
of fistula into the trachea, so as to leave 
remaining only as short a blind pouch as 
possible. Having had the experience with 1 
case I believe that a much higher ligation of 
the esophagus can be achieved at subsequent 
attempts. 

Before the reported operation was per- 
formed it had been decided to place a drain 
into the esophageal hiatus up to the ligated 
end of the esophageal stump for fear of leak- 
age at the point of ligature. At the operation, 
however, the esophagus was so small and the 
danger of infection with the drain was con- 
sidered so real that no drain was used. The 
fate of the ligated end of the esophagus caused 
much speculation and when the pneumonia 
and empyema came on 50 days after opera- 
tion, it was suspected that the esophageal 
stump had finally leaked. At autopsy, how- 
ever, the esophageal stump was found to be 
well closed by the ligature which was in place 
and as far as could be ascertained the esopha- 
gus was firmly embedded in scar tissue. It 
must be remembered, also, that this patient 
lived 62 days after operation. If leakage was 
to occur it should have been evident before 
the expiration of such a length of time. The 
danger of leakage from the ligated esophageal 
stump appears to be the greatest danger from 
the operation and is the weak spot in this 
operative procedure. It must be borne in 
mind, however, that there should be little 
strain on such a ligature since the esophagus 
above it carries no:food, is empty save for 
some secretion from its mucosa, and has an 
outlet into the trachea. All that can be said 
is that in this 1 case there was no leakage 
and at the end of 62 days the stump appeared 


well healed, and there was no evidence of in- 
fection about it. 


CASE REPORT 


A 3-day old male infant was admitted to the 
Children’s Hospital (Case -30597) on October 14, 
1940. Soon after birth he was noted to have a great 
deal of mucus in his throat, and at the first feeding 
became cyanotic dyspneic, and nearly expired. An 
attempt was made to feed him by gavage, but the 
catheter would pass only a short distance down the 
esophagus. Barium was introduced by his pediatri- 
cian through the catheter and it was shown by x-ray 
that the esophagus ended in a blind pouch just 
within the thorax. He was referred to hospital. 

His family history was of no significance save that 
his mother had a threatened abortion at about 2 
months and was kept in bed for 6 weeks. 

The baby was vigorous, of good development, and 
presented no evidence of other congenital defects. 
Aside from many coarse rales in both lungs his 
physical examination was negative. He was con- 
stantly coughing and sputtering saliva. The x-ray 
films which accompanied him showed that a blind 
pouch represented the upper portion of the esopha- 
gus and that the stomach was distended with air. 
It was obvious that he had the common type of 
congenital atresia of the esophagus in which its 
lower segment communicated with the trachea. 

He was given 35 cubic centimeters of citrated 
blood and 40 cubic centimeters of 5 per cent glucose 
in normal saline solution intravenously. This was 
followed by 100 cubic centimeters of 5 per cent 
glucose in normal saline solution under the skin. 
The throat was kept free of secretions by aspiration 
and after being in the hospital 6 hours he was op- 
erated upon. Under local anesthesia, 1:100 novo- 
cain, the blind upper segment of the esophagus was 
brought out in the neck, surrounded by collodion 
gauze, and opened (Figs. 2, 3, 4). Much saliva 
drained through the opening and the coughing and 
sputtering ceased. 

The next day (October 16, 1940) the procedure 
described and shown in Figures 5, 6, 7, and 8 was 
carried out under abdominal wall block, 1:100 novo- 
cain. The procedure was well tolerated. He re- 
ceived 40 cubic centimeters of citrated blood after 
operation and his water balance was kept up by 
intravenous and subcutaneous injections of 5 per 
cent glucose in normal saline solution. 

On the day following operation a small catheter 
was inserted into the lower esophageal stoma and 
5 cubic centimeters of formula—milk 1: water 3—was 
introduced through it into the stomach. The 
amount of fluid introduced into the stomach was 
steadily increased up to 45 cubic centimeters of 
formula. Like amounts of water were given as in- 
dicated to keep up the necessary fluid balance. The 
wounds healed well and by the twelfth day both 
wounds were entirely healed and the esophageal 
stomas were flush with the skin. The lower stoma, 
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which communicated with the stomach, showed 
little irritation around it at any time, but the 
constant flow of saliva from the upper stoma caused 
some skin damage, necessitating the frequent paint- 
ing of the skin with compound tincture of benzoin. 

There was a steady gain in weight from 6 pounds, 
4 ounces immediately after operation to 7 pounds, 514 
ounces, 46 days later at which time an upper respira- 
tory infection had become severe and finally termi- 
nated in pneumonia. After the first 2 weeks the 
child was bottle fed, a catheter was inserted into the 
upper stoma and the swallowed milk recovered. 
This was then introduced through the lower stoma 
into the stomach (Fig. 9). Several times the two 
stomas were connected by means of a rubber tube 
and the food was seen to flow rapidly down the 
tube into the stomach. It was not unusual for the 
infant to swallow without leakage in this way 2 
ounces of formula in 2 minutes. 

The convalescence was very gratifying and un- 
complicated for 42 days. During this time there 
was no cough and no evidence of respiratory distress 
at any time save once or twice when the upper 
stoma became plugged by the catheter and there was 
coughing and sputtering when the feeding was 
given. Serious consideration was being given to con- 
necting the two stomas by a skin tube when the 
patient developed an upper respiratory infection as 
evidenced by nasal discharge and catarrhal otitis 
media. This condition persisted for a week, at the 
end of which time a frank pneumonia developed. 
Within 48 hours an empyema was present and a few 
hours later a bronchial fistula with tension pneumo- 
thorax was evident. A-closed thoracotomy was per- 
formed, sulfathiazole and blood transfusions were 
given and the patient was placed in an oxygen tent. 
He rallied considerably after a day or two and great 
hopes were had for his recovery. The pneumonia 
spread to the other lung and he died on December 
17, 62 days after the completed operation. 

An autopsy was performed. The abdomen was 
entirely negative. The portions of the stomach and 
esophagus which had been brought out under the 
skin of the thorax were intact and looked normal. 
The esophageal stump which had been brought out 
in the neck was likewise normal. There was a heal- 
ing empyema cavity in the right pleural cavity. The 
right lung was practically entirely involved in a 
pneumonia process and there was a large opening 
through the lung tissue which communicated with a 
bronchus. The left lung was involved in a patchy 
bronchopneumonia throughout about one-third of 
its extent. The mediastinum was intact and there 
was no evidence of infection in it. The lower seg- 
ment of the esophagus was not found to be dilated, 
it was empty, and communicated with the trachea 
as shown in Figure 10. Its blind end was well 
closed by the black silk ligature and by scar tissue 
and there was no evidence of leakage from it. 


There was little shock connected with the 
operations which were readily done under 


local anesthesia. The lower esophageal stoma 
which communicated with the stomach func- 
tioned well in that there was little leakage and 
consequently little excoriation of the skin. 
This was probably due to the intact muscula- 
ture at the esophagogastric junction and to 
the valve-like action of the costal margin. 
Peristaltic waves could be seen in that por- 
tion of the stomach which had been placed 
beneath the skin. There was no sign that the 
short pouch which was still communicating 
with the trachea was spilling secretions into 
the bronchial tree in amounts large enough to 
give symptoms. There was no leakage from 
the ligated esophagus 62 days after ligation. 
The cause of the pneumonia cannot be defi- 
nitely stated, though the clinical picture was 
that of an upper respiratory infection pro- 
gressing to a pneumonia rather than to a 
pneumonia secondary to aspiration of mate- 
rial from the connecting esophageal pouch. 


SUMMARY 


1. A type of operation for the cure of con- 
genital atresia of the esophagus is described 
in which the proximal segment of the esopha- 
gus is brought out in the neck, the distal seg- 
ment of the esophagus is ligated in the medias- 
tinum as close to the communication with the 
trachea as possible, divided, and the portion 
of the esophagus attached to the stomach is 
brought out as a “‘gastrostomy tube.” 

2. The advantages of the operation de- 
scribed are that (1) an ideal type of gastros- 
tomy is provided by using the lower end of the 
esophagus as a gastrostomy tube and (2) the 
distance between the two esophageal stomas 
is short so that they could be readily joined 
by a skin tube. 

3. In the case reported simple ligation of 
the esophagus with silk did not result in leak- 
age during the 62 days patient survived. 

4. The 1 patient operated upon lived for 62 
days and died of pneumonia which did not 
appear to result as a complication of the 
operation. 

REFERENCES 
. Gace, M., and Ocusner, A. Ann. Surg., 1936, 103: 725. 
. GamBLe, H. A. Ann. Surg., 1938, 107: 701. 
LANMAN, THomAS H. Arch. Surg., 1940, 41: 1060. 


Leven, N.L. J. Thoracic Surg., 1936, 6: 30. 
. RicuTer, H. M. Surg., Gynec. & Obst., 1913, 17: 397. 


kh w hn 





A STUDY OF THE PLATELET COUNT AND THE 
COAGULATION TIME OF PLASMA AND WHOLE 
BLOOD FOLLOWING OPERATION 


W. J. POTTS, M.D., F.A.C.S., and ELISABETH PEARL, A.B., Oak Park, Illinois 


HAT platelets influence coagulation 

is seemingly established, but whether 

they are essential to coagulation is 

still a question. Marked increases or 
decreases in the number of platelets shorten 
or lengthen the clotting time, but variations of 
200,000 per cubic millimeter more or less, from 
a presumed normal of about 300,000, appear 
to make little difference in the coagulation 
time of the blood in the average, normal in- 
dividual. The elusive character of blood plate- 
lets makes it difficult to define a normal nu- 
merical level. So many factors influence the 
number of blood platelets that it becomes 
difficult to be sure when a count is definitely 
normal. 

In a very exhaustive review of blood plate- 
lets in health and disease, Tocantins calls 
attention to a number of commonplace factors 
which sharply alter the numerical level of 
platelets. Violent exercise, he says, will in- 
crease the platelet count from 18 to 180 per 
cent. Even changes in position from horizon- 
tal to vertical or vice versa will increase or 
decrease the count from 20 to 82 per cent. 
Furthermore, in the winter the counts in both 
the arterial and venous blood of man are sig- 
nificantly higher than in the spring, and in the 
summer there is a further decrease in number. 
Normal menses is associated with a decrease 
in platelets from 50 to 75 per cent during the 
first day of menstruation. A slow return to 
normal occurs during the remainder of the 
period. 

Studies of blood platelets in postoperative 
patients have been made, and again variable 
results have been reported. Hueck and 
Dawbarn, Earlam, and Evans found a post- 
operative rise in the platelet count from the 
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sixth to the tenth day. Allen found no sig- 
nificant or uniform variations in the platelet 
counts or the coagulation time following 
operation. Rosenbaum failed to observe 
thrombocytosis in women following thyroid 
operations. Olef found a drop in platelets 
during the first 24 hours following operation 
and a subsequent rise attaining a maximum at 
14 days. From a differential study he deter- 
mined that the increase in numbers was pri- 
marily of the small forms. 

In 1936 Leslie and Sanford published a 
method of quantitative and qualitative esti- 
mation of platelets in their own plasma. They 
not only made direct counts of the platelets, 
but also studied the clotting time of platelet 
containing plasma and platelet free plasma. 
The former they labeled plasma A, the latter 
plasma B. The object of their method is to 
reduce to a minimum the breaking down of 
platelets caused by contact with glass, anti- 
coagulants, and tissue juices. 

It seemed worth while to utilize this method 
not only of counting the platelets but also of 
determining the coagulation time of platelet 
containing plasma and platelet free plasma in 
patients after operation. To this was added 
a record of the coagulation time of whole 
blood. This report is based on a study of 52 
patients who underwent various major sur- 
gical procedures, such as: stomach, colon, and 
rectum resections, prostatectomies, hysterec- 
tomies, breast amputations, herniotomies, 
appendectomies. 


METHOD 


A brief description of the procedure pub- 
lished by Leslie and Sanford and since modi- 
fied by Sanford follows. 

The blood is taken from a vein through a 
fine needle into an iced and oiled syringe and 
is immediately transferred to an iced, paraffin 
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POTTS, PEARL: BLOOD PLATELET 


TABLE I.—AVERAGE COUNTS 


Coagulation time 
in minutes 


Platelet Plasma Plasma Whole 

Date count A B blood 
Preoperative.......... 275,000 7.5 7. 7s 
1st postoperative day. 260,000 7.1 6.6 9.2 
3rd postoperative day. 260,000 7.7 Te 7.6 
5th postoperative day. 278,000 =—s_ 7.6 6.9 7.4 
7th postoperative day. 292,000 7.6 7. 7.6 
10th postoperative day. 301,000 7.6 2. A 
14th postoperative day. 289,000 =7.6 7.2 2:2 


coated, hematocrit tube. (A few drops of 
whole blood are drawn into a capillary pipette 
for determination of its coagulation time at 
room temperature.) The tube is packed in ice 
in a large centrifuge cup and centrifuged at 
2000 revolutions for 1% minutes. This will 
throw down the red and white cells but very 
few of the platelets. A few drops of the plate- 
let containing serum are drawn up into a cap- 
illary pipette and its coagulation time at 
room temperature is determined. A few crys- 
tals of heparin are placed in a watch crystal 
resting on ice, and to these a few drops of the 
centrifuged plasma are added. After thorough 
mixing, this plasma is drawn up into a chilled 
pipette and introduced into a chilled counting 
chamber resting on ice. After 15 minutes 
allowed for settling, the count is made under 
high power. The balance of the plasma is 
again packed in ice and centrifuged at high 
speed for 15 minutes. The coagulation time 
of this plasma, now platelet free, is deter- 
mined. 


RESULTS 


Fifty-two patients were satisfactorily stud- 
ied. Estimations were made before operation, 
and in so far as possible, every day or every 


TABLE II.—AVERAGE COUNTS, CHOLECYSTEC- 
TOMY, MRS. D., AGED 43 


Coagulation time 
in minutes 


Platelet Plasma Plasma eg 


Date count A B lood 
April 6 preoperative.... 260,000 7 9 7 
April 9 postoperative... 240,000 7 4 8 
April 11 postoperative.. 182,000 7 6 7 
April 12 postoperative.. 234,000 6 4 5 
April 13 postoperative.. 164,000 9 7 8 
April 15 postoperative.. 305,000 7 6 7 
April 17 postoperative.. 269,000 6 6 6 
April 19 postoperative.. 345,000 7 5 4 
April 22 postoperative.. 216,000 6 6 lost 
April 24 postoperative.. 359,000 II 9 II 
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TABLE III.—AVERAGE COUNTS, GASTRIC 
RESECTION, MRS. C., AGED 41 


Coagulation time 
in minutes 

Platelet Plasma Plasma Whole 

Date count A B blood 
April 16 preoperative... 354,000 6 6 6 

April 16 immediately 

postoperative........ 352,000 6 6 8 
April 17 postoperative... 310,000 6 5 6 
April 18 postoperative... 320,000 6 6 8 
April 20 postoperative... 320,000 7 6 7 
April 23 postoperative... 428,000 9 9 10 
April 25 postoperative... 350,000 | 7 8 
April 27 postoperative... 390,000 6 6 7 
April 30 postoperative... 268,000 5 5 5 


other day following operation until the pa- 
tient’s discharge from the hospital. 

The average preoperative platelet count 
was 275,000 per cubic millimeter (Table I). 
On the first postoperative day the count fell 
to 260,000 and remained at that level to the 
third postoperative day. On the fifth day the 
count rose to 278,000, on the seventh to 
292,000 and on the tenth, to 301,000. By the 
fourteenth day in 24 patients who remained 
in the hospital it fell to 289,000. 

The average coagulation time of the platelet 
containing plasma A was constantly prac- 
tically the same as that of whole blood (Table 
I). Except for a slight drop on the first post- 
operative day neither varied much at any 
time. The reason that the coagulation time of 
serum and blood in this study was longer than 
the ordinarily accepted normal found in the 
laboratory lies in the fact that we dealt with 
chilled blood. 

The average coagulation time of platelet 
free plasma B was constantly slightly less than 
that of plasma A. This may be due to the 
breaking down of the platelets during centri- 
fuging, or may be due simply to the lapse of 
15 minutes required for centrifuging. 


TABLE IV.—AVERAGE COUNTS, BILATERAL 
HERNIORRHAPHY, MR. B., AGED 50 


Coagulation time 
in minutes 

Platelet Plasma Plasma Whole 

Date count A B blood 
February 18 preoperative... 120,000 8 9 lost 
February 19 postoperative. 120,000 9 8 lost 
February 20 postoperative. 212,000 8 7 10 
February 21 postoperative. 180,000 7 7 10 
February 22 postoperative.. 150,000 6 6 8 
February 23 postoperative.. 150,000 10 9 10 
February 24 postoperative.. 184,000 9 8 8 
February 27 postoperative.. 272,000 9 9 II 
March 4 postoperative..... 120,000 7 9 10 
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A few patients had platelet counts which 
constantly ranged from 100,000 to 150,000, 
while others had persistent counts of 350,000 
to 400,000. In a third group the individual 
counts varied from 150,000 to 400,000, from 
day to day. There was no discernible relation- 
ship between the platelet count and the time 
of coagulation. A platelet count of 120,000 
was apt to be associated with a coagulation 
time of 5 minutes, and a count of 400,000 with 
a coagulation time of 10 minutes; the reverse 
was just as apt to obtain. We tried hard to 
establish a relationship between the count 
and the coagulation time but could find none. 

One patient in this group developed throm- 
bophlebitis the day after he was operated 
upon for intestinal obstruction. His platelet 
count ranged from 100,000 to 200,000, and 
coagulation time of his blood and serum was 
near the average of the other patients. 

The platelet counts and coagulation times 
of 3 typical patients are recorded in detail to 
illustrate the variations from day to day 
(Tables II, III, and IV). It should be men- 
tioned that the technique was mastered be- 
fore the study was begun and was unchanged 
thereafter. Practically all of the studies were 
made during the forenoons of the late winter 
and spring months. 


CONCLUSIONS 


There is a 6 per cent drop from the pre- 
operative level in the average blood platelet 
count on the first to third postoperative days. 
This is followed by a slow rise to 9 per cent 
above the preoperative level on the tenth day 
following operation. 

The preoperative and the postoperative co- 
agulation time of serum and of whole blood 
remained practically constant with the excep- 
tion of a very slight drop on the first post- 
operative day. 

In view of the average minimal variations 
in platelet count and coagulation time in pa- 
tients who have undergone major surgical 
procedures, it seems doubtful whether these 
factors in themselves are of any significance 
in the development of postoperative throm- 
bosis or embolism. 
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OXYGEN THERAPY IN SHOCK DUE TO HEMORRHAGE 
J. G. SCHNEDORF, M.D., Ph.D., and THOMAS G. ORR, M.D., F.A.C.S., Kansas City, Kansas 


HOCK produced by hemorrhage results 
in an anemic anoxemia due to loss of 
oxygen carrying hemoglobin and also a 
stagnant anoxemia due to the fall in 

blood pressure and a decrease in the volume 
and rate of blood flow. 

Wood, Mason, and Blalock have recently re- 
ported their results of experiments upon 5 
dogs. Shock following the blood loss of 2 per 
cent of the body weight by repeated hemor- 
rhage produced a depression of the oxygen 
content of the arterial and venous blood. The 
blood pressure fell 55 millimeters of mercury 
and the hematocrit increased from 45 to 47 
volumes per cent. After shock had developed, 
the inhalation of 100 per cent oxygen for only 
15 minutes increased the arterial and venous 
blood oxygen content and the blood pressure 
rose 6 millimeters of mercury. The effect of 
more prolonged oxygen therapy was not re- 
ported. 

Our work was done to determine if the con- 
tinuous inhalation of high oxygen concentra- 
tions had a prolonged beneficial action, in- 
creased the tolerance to a greater volume of 
blood loss, and increased the duration of life 
of the animals. 


METHODS 


These experiments were done upon 20 nor- 
mal dogs. The animals were deprived of food 
and water for 12 hours before they were used. 
One intravenous injection of sodium pento- 
barbital (25 mgm. per kilogram of body 
weight) was sufficient to maintain light anes- 
thesia for the duration of the experiment. 
The left carotid artery was cannulated and 
attached to a mercury manometer. The dogs 
were bled % per cent of their body weight 
from a cannulated left fermoral artery every 
15 minutes. When the blood pressure fell 
below 40 millimeters of mercury, the bleeding 
was reduced to % per cent of the body weight 
every 15 minutes. Bleeding was discontinued 


From the Department of Surgery and the Hixon Laboratory of 
Medical Research, University of Kansas School of Medicine. 


when the blood pressure fell below 20 milli- 
meters of mercury. Observations of the blood 
pressure, pulse, and respiration were made 
every half hour, and the total volume of blood 
lost and the length of life of each.dog was 
noted. Capillary tube hematocrit determina- 
tions were made every hour upon 1 cubic 
centimeter samples of oxalated blood drawn 
from the right femoral vein. 

Ten of the control dogs breathed atmos- 
pheric air (almost 21 per cent oxygen). The 
10 treated dogs inhaled 100 per cent oxygen 
from a Heidbrink gas machine attached to a 
tracheal cannula. 


RESULTS 


Loss of 2 per cent of the body weight in 1 
hour by the control group of 10 dogs (Table I) 
resulted in an average increased hematocrit 
reading from 42 to 47 volumes per cent. The 
blood pressure fell from an initial average of 
129 millimeters to 75 millimeters of mercury 
(fall of 54 mm.). The average pulse rate 
slowed from 153 to 147 per minute and the 
respiratory rate increased from 10 to 21 per 
minute. An average of the 1o dogs treated 
with 100 per cent oxygen (Table II) shows 
that following the loss of a similar volume of 
blood the hematocrit increased from 40 to 44 
volumes per cent. The blood pressure fell 
from 137 millimeters to 102 millimeters of 
mercury (fall of only 35 mm.). The pulse 
slowed from 153 to 146 per minute, and the 
respiration increased from 21 to 37. 

A blood loss of 4 per cent of the body weight 
over a period of 2 hours resulted in an average 
blood pressure of 35 millimeters in the con- 
trol dogs and 39 millimeters of mercury in the 
dogs treated with oxygen. The hematocrit 
was 45 volumes per cent in both groups of 
dogs. The pulse and respiration was 154 and 
35, respectively, in the control dogs and 139 
and 39, respectively, in the treated group. 

The group of dogs treated with oxygen 
tolerated a 15 per cent greater volume of 
blood loss (4.82 per cent of the body weight) 
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TABLE I.—SHOCK PRODUCED BY REPEATED SMALL HEMORRHAGE IN NEMBUTALIZED DOGS 


BREATHING ATMOSPHERIC OXYGEN 



































































































































Bled 2 per cent body Bled 4 per cent body 
Normal weight in 1 hour weight in 2 hours 
Total blood volume Length of life 
Dog lost in per cent Sag atc 
Hemato- oo Pulse Respi-} Hemato- — Piles Respi-| Hemato- —_ Pulse Respi- of body weight 
crit sure ration crit sure ration crit sure ration 

I 35 120 128 6 35 100 189 12 35 40° 140 36 4.0 4.00 

2 36 145 184 12 60 22 152 52 60 20 150 60 3-0 2.75 

3 36 130 152 20 39 105 148 28 40 60 136 72 6.0 3-50 

4 38 100 140 10 51 38 124 24 D 2.4 1.83 

5 40° 120 176 12 38 60 148 32 30 20 200 4° 4-5 2.75 

6 42 IIo 136 12 46 100 100 20 42 30 100 28 5-4 3-75 

7 45 130 124 4 52 40 144 10 57 3° 116 38 3-1 2.50 

8 5° 118 160 12 52 go 168 12 43 50 204 16 5.0 2.75 

9 52 140 170 6. 51 80 172 8 51 40 164 10 4-5 3-75 
To 47 180 160 12 47 120 132 12 52 30 180 22 4.0 3.25 
Av. 42 129 | 153 | 10 47 75 | 147 | 2% 45 | 35 | 154! 35 4-19 3.08 






































than the control dogs (4.19 per cent of the 
body weight). The average life of the dogs 
breathing atmospheric air was 3.08 hours and 
that of the dogs treated with oxygen was 3.60 
hours (17 per cent longer). 


EVALUATION OF RESULTS 


The series of 10 dogs in each group was 
sufficiently large to compensate for the in- 
dividual variations observed. The average 
initial hematocrit of the control dogs was 2 


volumes per cent higher than the treated 
dogs. Although this is not a great variation in 
the 2 groups, the control group which had a 
higher initial hematocrit value could be ex- 
pected to tolerate a greater loss of red blood 
cells by hemorrhage than the treated group of 
dogs with the lower hematocrit. In spite of 
this, a blood loss of 2 per cent of the body 
weight produced a fall in the blood pressure 
of 54 millimeters of mercury in the control 
dogs and only 35 millimeters in the dogs 


TABLE II.—EFFECT OF INHALATION OF 100 PER CENT OXYGEN UPON SHOCK PRODUCED BY 


HEMORRHAGE IN NEMBUTALIZED DOGS 


























































































































: Bled 2 per cent body Bled 4 per cent body 
Normal weight in 1 hour weight in 2 hours 
Total blood volume Length of life 
Dog Blood = per cent ce eines 
Hemato- — Pulse | Respi-| Hemato- —_ Pulse | Respi-| Hemato- pres- | Pulse Respi-| ° y weight 
crit sure ration crit sure ration crit sure ration 

I 28 130 140 16 33 120 164 28 38 40 148 36 5-5 3-75 
2 36 136 160 8 30 80 140 40° 41 34 148 56 4-5 3.00 
3 38 150 168 16 51 140 180 60 49 50 144 16 5.1 4-33 
4 38 140 144 12 4° 110 160 16 37 35 154 48 4-7 3-75 
5 40 130 160 20 43 go 168 20 44 4° 180 36 4-7 3-25 
6 40° 140 144 16 42 118 144 20 35 30 190 28 5.2 4.08 
7 42 120 160 16 48 80 140 38 54 20 140 26 4.0 3.25 
8 42 150 180 28 42 100 144 64 41 42 164 68 4.6 3-25 
9 46 130 120 68 49 50 88 44 5° 42 100 40 4-4 3-75 
10 48 150 160 16 52 140 140 4° 60 65 118 40° 5-5 3.66 
Av. 40 137_| 153 21 44 to2 | 146 37 45 39 139 39 4.82 3.60 
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treated with oxygen. After a blood loss of 4 
per cent of the body weight over a period of 
2 hours the blood pressure was 35 millimeters 
in the control dogs and 39 millimeters in the 
treated group. This demonstrates that oxy- 
gen therapy exerts a prolonged beneficial 
action upon the blood pressure. Anoxemia 
deprives the body of the important carotid 
sinus mechanism for maintaining the blood 
pressure. Gellhorn and Lambert reported that 
anoxemia greatly reduced the pressor reflexes 
of the carotid sinus in narcotized dogs. In 
addition anoxemia may cause a decreased 
blood volume by a loss of circulating fluids 
and protein through the anoxic capillary wall 
into the tissues. Landis has reported that the 
anoxic capillary wall of the frog’s mesentery 
failed to retain plasma proteins and the per- 
meability to fluid was increased 3 times 
normal. ; 

Although theoretically one might expect a 
decrease in the hematocrit values following 
hemorrhage, an increased reading was ob- 
served in the majority of our dogs. Compensa- 
tory contraction of the liver, spleen, and 
areas of the capillary bed, press stagnant red 
blood cells into the circulation. This, aug- 
mented by loss of circulating fluid and protein 
through the anoxic capillary wall into the 
tissues, makes possible an increased, instead 
of a decreased, hematocrit. 

Oxygen therapy in shock increases the oxy- 
gen content of the arterial and venous blood 
and therefore the amount available to the 
tissues. Our dogs treated with 100 per cent 
oxygen inhalation accordingly tolerated a 15 
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per cent greater blood loss and lived 17 per 
cent longer than the control dogs. 


CONCLUSIONS 


1. Inhalation of 100 per cent oxygen ex- 
erted a beneficial action upon shock produced 
by repeated small hemorrhage in dogs. 

2. A blood loss of 2 per cent of the body 
weight in ro control dogs produced a fall of 
54 millimeters in the average blood pressure 
as compared to a fall of 35 millimeters of mer- 
cury of the 10 dogs treated with oxygen. 

3. A blood loss of 4 per cent of the body 
weight over a period of 2 hours resulted in an 
average blood pressure of 35 millimeters in 
the control dogs and 39 millimeters in the 
treated dogs. 

4. Hemorrhage in both groups increased 
the hematocrit values by 4 and 5 volumes per 
cent above normal. 

5. The treated dogs had a slower pulse and 
a faster respiration than the control dogs. 

6. The dogs treated by 100 per cent oxygen 
inhalation not only tolerated a 15 per cent 
greater blood loss (4.82 per cent body weight) 
than the control dogs (4.19 per cent of body 
weight) but also lived 17 per cent longer 
(3.60 hours) than the controls (3.08 hours). 

7. Oxygen inhalation is a valuable adjunct 
in the treatment of shock following hemor- 
rhage. 
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THE UTERINE CONTRACTIONS OF EARLY PREGNANCY 
AND THEIR RELATION TO THE DURATION OF LABOR 


A Study of 250 Patients Made with the Lorand Tocograph 


DOUGLAS P. MURPHY, M.D., F.A.C.S., Philadelphia, Pennsylvania 


N a recent report (3) we noted certain 
changes in the uterine contractions 
which take place during the last 2 months 
of pregnancy. These included a progres- 

sive increase in the strength, duration, and 
frequency of the contractions, and also an in- 
crease in the tension of the uterine wall. 

To supplement that study we are now re- 
porting upon uterine activity over a longer 
period of gestation. Both studies were under- 
taken in order to learn the character of the 
contractions which occur before labor, on the 
hypothesis that such knowledge might assist 
in a better understanding of the activity 
which takes place during labor. 

Specifically the present report deals with: 
(a) the time at which the contractions can 
first be detected, (b) the influence of advanc- 
ing pregnancy upon their occurrence, and (c) 
the relation between their first appearance 
and the length of labor. 


MATERIALS AND METHODS 


The data, collected between December 
1939 and September 1940, were supplied by 
patients drawn from the Maternity Depart- 
ment of the Hospital of the University of 
Pennsylvania and the Sheltering Arms Home. 

Uterine activity was recorded with the two 
most recent types of tocograph (1, 2), the ob- 
servations being carried out under the follow- 
ing conditions: The patient rested in her bed 
for 5 minutes. The tocograph was then 
placed upon the most prominent part of her 
abdomen in the midline, where it was held in 
place by a webbing girdle. The recording 
period lasted 30 minutes on the average, 
during which time note was made of any 


From the Gynecean Hospital Institute of Gynecologic Re- 
search, Department of Obstetrics and Gynecology, University 
of Pennsylvania. 


voluntary movements which might have in- 
fluenced the tracing. 

After the patients were delivered, the rec- 
ords of those who had presented any evidence 
of cephalopelvic disproportion or who were 
delivered by cesarean section were eliminated 
from further consideration. The presence of 
(a) intermittent contractions, (b) rhythmicity 
of contractions, and (c) any increase in the 
tension of the uterine wall was then deter- 
mined in the tracings of the remaining 
patients. 

The duration of pregnancy at the time that 
the records were made was computed from the 
interval of time elapsing before delivery, on 
the assumption that pregnancy lasts 280 days. 
Fetal development and menstrual history 
likewise were taken into consideration. 


RESULTS 


A series of 343 tocographic records was 
secured from 250 patients. The number of 
tracings showing contractions, rhythmicity, 
and an increase in tension of the uterine wall, 
is shown in Table I, arranged according to the 
duration of pregnancy at the time that they 
were made. The number of tracings and in- 
dividuals corresponds for any given period in 
all tables, i.e., if a patient supplied two or more 
tracings during any 1 month, only the first 
one was employed. 


UTERINE ACTIVITY DURING PREGNANCY 


The days in pregnancy when fetal move- 
ment and uterine activity were first noted 
among the 343 tracings are as follows: earliest 
tracing, r1oth day of gestation, earliest fetal 
movement, 130th day; earliest uterine con- 
tractions, 166th day; earliest rhythmicity, 
166th day; earliest increase in tension, 222nd 
day. 
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TABLE I.—UTERINE ACTIVITY DURING PREG- 
NANCY—343 TOCOGRAPHIC TRACINGS BE- 
TWEEN IIOTH AND 279TH DAYS, INCLUSIVE 




























































































Tocographic records showing 
Duration of Contractions 
pregnancy ‘ Increase in 
Number tension 
Present Rhythmic 
Weeks, inc. Per Per Per 
No. | cent No. | cent | No. | cent 
13-16 I ° _ ° — ° — 
17-20 6 ° — ° _— ° _ 
21-24 12 I 8.3 I 8.3 2 16.7 
25-28 38 2 5.3 I 2.6 7 18.4 
29-32 19 3 | 15.8 I 5.3 3 | 15.8 
33-36 44 17 38.6 6 13.6 Ir 25.0 
37-40 223 158 | 70.9] 78 | 35.0] 97 | 43.5 
Totals 343 175 —_ 87 _ 120 _ 

















Note: (a) absence of activity prior to the 21st week, (b) its subsequent 
progressive increase, (c) its greatest increase about the 32nd week and 
(d) the lack of 100 per cent activity during the last 4 weeks of gestation. 


Contractions were observed in 51 per cent 
of all tracings taken during pregnancy, an in- 
crease in tension in 35 per cent, and rhythmic- 
ity in 25 per cent. The incidence of contrac- 
tions might have been greater had the periods 
of observation been longer than 30 minutes. 

Contractions. Intermittent contractions were 
not recorded until the 166th day of gestation, 
which was 56 days after the first tracing was 
made, and 36 days after fetal movement first 
appeared. Subsequently, the contractions re- 
curred with increasing frequency (Table I). 
This increase, however, was not uniform. 
Breaking down the figures in Table I for the 2 
months, from the 29th to the 36th week of 
pregnancy, inclusive, we find the incidence of 
contractions from week to week as shown in 
Table II. The first significant increase in 
activity appeared during the 32nd week of 
gestation. 

Although the incidence of contractions in- 
creased as pregnancy advanced, only 70.9 per 
cent of tracings recorded their presence during 
the last month, and only 84 per cent during 
the last week. 


Rhythmicity. Rhythmicity appeared as 


early in pregnancy as contractions (Table I), 
but subsequently was observed less frequently. 
It increased in frequency also as pregnancy 
progressed, and like contractions, it increased 


TABLE II.—INCIDENCE OF UTERINE CONTRAC- 
TIONS FROM 29TH TO 36TH WEEK OF 
GESTATION, INCLUSIVE 


Tracings showing 
Week contractions 


of Present Absent 
pregnancy No. No. 
WE ore Ciera hola G oluinereaee bance aers ° 6 
MI wicig ole nasi cis MR eter Simerete Rae sear erate I 5 
AR Ae OR nee eT ee) petri neers ts aes ° 3 
OS LRT ORO Fire vpn Goer tang paateas 2 2 
Reve at sioid iiss 8 fi ein eine SES eR a 3 10 
Se a yrorivacsaiote tale Ce ee ee ee 4 5 
MAS ic vs los sare fal a a Sor cum chose are eevee 6 5 
DS en Or er ym Pn ee a 4 7 


Note increase in number of tracings recording contractions beginning 
at the 32nd week. 


at the greatest rate about the 32nd week of 
gestation. During the last month it appeared 
in only 35 per cent of tracings, and during the 
last week in only 60 per cent. 

Increase in tension of the uterine wall. An 
appreciable increase in the tension of the 
uterine wall was first observed on the 222nd 
day of gestation, which was 56 days after 
uterine contractions were first noted. It also 
increased in frequency as pregnancy pro- 
gressed, showing its greatest increase, like the 
two other characteristics, about the end of the 
32nd week of gestation. During the last month 
it was present in only 43.5 per cent of tracings 
and during the last week in only 52.3 per 
cent. 


TABLE III.—EFFECT OF CONTRACTIONS UPON 
THE DURATION OF LABOR 
































Contractions 
Penatton of Present Absent 
pregnancy 
Trac | guration | Te | duration 
of labor of labor 
Weeks, inc. No. Hours No. Hours 
13-16 ° _ I 8.0+ 0.0 
17-20 ° -- 6 19.6417.5 
21-24 I 2.34 0.0 Ir 19.04 16.3 
25-28 2 6.64 0.7 36 12.1t+12.0 
29-32 3 4.64 2.4 16 15.2+15.1 
33-36 17 14.4413.5 27 12.9+ 8.6 
37-40 158 13.0+ 9.7 65 11.2+ 8.9 
Totals 181 _ 162 _ 

















Note: (a) absence of contractions prior to 21st week, (b) small number 
of tracings made before the 33rd week of gestation which recorded the 
presence of contractions, and (c) the shortness of the labors of the in- 
dividuals concerned. 
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TABLE IV.—EFFECT OF CONTRACTIONS UPON THE DURATION OF LABOR ACCORDING 
TO PARITY 


Contractions 

























































































Present Absent 
Duration of inunanas 
pregnancy ae : : _ Raa . ; ’ 
Primigravidas Multigravidas Primigravidas Multigravidas 
Number Labor Number Labor Number Labor Number Labor 
Weeks, inclusive. Hours Hours Hours Hours 
13-16 ° — ° — I 8.0+ 0.0 ° == 
17-20 ° —- ° — 3 23.6+19.1 3 15.6+ 14.6 
21-24 | ° a | I 2.340.0 8 18.4+14.1 3 20.6+ 21.0 
25-28 I 5.9+0.0 | I 7.340.0 15 19.2+14.6 21 7.0¢ 5.4 
29-32 | 2 3.341.8 | I 7.340.0 II 19.6+ 16.3 5 $72 3:3 
UD. 5s'acnee este wes : | 3 — | 3 a 38 — 32 = 
_ Weighted average .. ee a oe 4.2+1.2 | — 5.06+0.0 ees I9.2t15.0 | — 8.ot 7.4 








Average duration of labor of patients traced prior to 33rd week of pregnancy, arranged according to parity. Note short duration of labors, both 
multigravidas and primigravidas, whose tracings recorded the presence of contractions. 


UTERINE ACTIVITY IN RELATION TO 
DURATION OF LABOR 


Effect of contractions. The relation between 
the occurrence of intermittent contractions 
and the duration of labor is summarized in 
Table III. If pregnancy is viewed as a whole, 
the weighted average duration of labor of in- 
dividuals whose tracing showed contractions 
was the same as for the persons whose trac- 
ings showed no contractions. This statement 


TABLE V.—DURATION OF LABOR OF PATIENTS 
STUDIED BEFORE 33RD WEEK OF PREG- 
NANCY ACCORDING TO PARITY 


| 


1} 
| 


























Individuals 
Parity 4 
. 7 Average duration 
Contractions| Number ye 4 aa 
Hours 
Absent 70 14.44 10.2 
Present 6 4.9+ 0.6 
All : wee 

Difference 9.5+ 9.6 

Standard error +1.2 
Absent 38 19.2+15.0 

Present 3 4.2 1.2 

Primigravidas ; —_- —- 
Difference 15.0+ 13.8 

Standard error + 2.5 
Absent 32 8.0+ 7.4 
Present 3 5.6+ 0.0 
Multigravidas —_ —— 
Difference 3.3+ 7.4 

Standard error +1.3 





Note that presence of contractions before 33rd week of gestation has 
resulted in labors significantly shorter than those of patients who did not 
exhibit contractions. The difference is more than three times the stand- 
ard error in the combined group and in the primigravida group, and 
nearly that in the multigravida group. 





likewise is true when considering the effect of 
the occurrence of contractions during the 
33rd to the 40th weeks of pregnancy upon the 
duration of labor. 

Seventy-six tracings were secured prior to 
the 33rd week of pregnancy (Table III). Of 
these, only 6, or 7.9 per cent, recorded the 
occurrence of contractions; the latter tracings 
belonged to individuals whose average dura- 
tion of labor was only 4.9 + 1.6 hours, whereas 
the 70 tracings showing no contractions be- 
longed to women whose average duration of 
labor was 14.5+13.7 hours. The difference 
between these two figures is 9.6 hours and its 
standard error was found to be 3.1 hours, in- 
dicating that the difference is statistically 
significant. 

The duration of labor of these patients in 
relation to their parity is summarized in 
Table IV, the totals of which table are com- 
pared in Table V. It will be noted in the 
latter table that the presence of contractions 
early in pregnancy influenced the duration of 
labor of the primigravidas to an extent which 
is statistically significant, and that of the 
multigravidas to practically the same extent. 
A difference of three times the standard error 
is considered significant. 

Effect of rhythm and an increase in tension. 
The effect of rhythmicity and an increase in 
tension upon the duration of labor also was 
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determined. The early appearance of these 
characteristics had no effect upon the dura- 
tion of labor. 


OBSERVATIONS 


The present study indicates that uterine 
contractions were first observed on the 166th 
day of gestation. This refers to spontaneously 
arising movements. Prior to this time we 
have noted contractions which arose as the 
result of fetal activity, but none that arose 
spontaneously. It is apparent, therefore, that 
the uterus does contract prior to the 166th 
day under stimulation by the fetus, and it is 
equally likely that it will contract before that 
time as the result of manual excitation. The 
fact, however, that we detected fetal activity 
considerably in advance of any spontaneously 
arising uterine activity, suggests that in all 
probability we have recorded some of the 
earliest uterine movements. 

Although spontaneous uterine contractions 
begin about the 21st week of gestation, it is of 
interest that this activity shows its greatest 
increase about the 32nd week. The reason for 
this is not known. That the sensitivity of the 
uterus increases markedly at this time is like- 
wise shown by its response to pituitary ex- 
tract (4). The administration of this drug at 
weekly intervals throughout pregnancy has 
shown that the majority of patients exhibit 
their first responses to it at this time. 

The present study centers about the relation 
between early activity and the duration of 
labor. It seems apparent that the patient who 
experiences early activity is more than likely 
also to have a short labor. Such a sequence 
would seem to be a logical one. On the other 


hand, the patient who does not experience 
early activity also may have a short labor. 

During the last 2 months of pregnancy 
(Table III), the mere presence of contractions 
appears to have no influence upon the dura- 
tion of labor. Studies are in progress, how- 
ever, for the purpose of determining whether 
the magnitude, or any other characteristic of 
the contractions occurring at this time have 
prognostic value regarding the nature of the 
labor. 


SUMMARY AND CONCLUSIONS 


1. The uterine contractions of 250 women 
were recorded between the rroth and 279th 
day of pregnancy with a Lérand tocograph. 

2. Although fetal movement was detected 
as early as the 130th day of gestation, no 
spontaneous uterine contraction was noted 
until the 166th day. 

3. Uterine activity increased progressively 
during the remainder of pregnancy, its great- 
est increase in the middle of pregnancy taking 
place about the 32nd week. 

4. Patients experiencing uterine contrac- 
tions prior to the 33rd week of gestation 
experienced significantly shorter labors than 
those who did not have such activity. 

5. The presence of uterine contractions 
after the 32nd week of pregnancy was of no 
value in predicting the character of the labor. 
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LIVER INSUFFICIENCY IN TOXIC GOITER AND 
ITS TREATMENT 


C. R. SCHMIDT, M.D., Ph.D., W. S. WALSH, M.D., and V. E. CHESKY, M.D., F.A.C.S., 
Halstead, Kansas 


REOPERATIVE management of goi- 

ter patients has become a fairly stand- 
ardized regimen embracing the discrim- 

inate use of iodine, a diet high in 
calories and carbohydrates, sedation, and en- 
forced rest. During the past decade these 
principles have accomplished much toward 
lowering mortality and morbidity in thyro- 
toxic patients subjected to surgery. For all 
but a limited group of severely toxic patients 
the present day treatment, in the hands of an 
experienced surgeon, is entirely adequate. 
There remains, however, the not too occasional 
bad risk patient who enters the hospital in 
impending or actual thyroid crisis. Surgeons 
have learned that deferring surgery in these 
individuals reduces the incidence of postoper- 
ative complications and lowers postoperative 
mortality. Such judgment on the part of the 
surgeon improves operative statistics. It may 
also be a factor in explaining why, in many 
localities, thyroid crisis is now encountered 
more frequently before than after surgery. 
More often than not these poor risk patients 
have carried their goiter a long time, have 
taken iodine over long periods, and have be- 
come refractive to its quieting influence at a 
time when iodine medication would accom- 
plish the greatest benefit. Frequently, such 
patients are suffering not from so called hyper- 
thyroidism associated with diffuse hyperplasia 
of the thyroid, but from a failing heart asso- 
ciated with a nodular, degenerated goiter of 
long standing. In some the situation is compli- 
cated bya toxic psychosis. These severely toxic 
patients invite continued interest in the patho- 
logical physiology of toxic goiter. Controlled 
observations have convinced us that certain 
specific therapeutic measures can reduce ma- 
terially the preoperative and postoperative 
morbidity in extremely toxic goiter patients. 


From the Hertzler Clinic and the Surgical Service of the Sisters 
of St. Joseph Hospital, Halstead, Kansas. 


LIVER DAMAGE IN THYROTOXICOSIS 


The damaging effect of thyrotoxicosis on 
the liver has been appreciated by pathologists 
for years. Numerous reports on autopsy stud- 
ies are in accord (3, 8, 30, 35, 41, 43). Both 
acute and chronic hepatic lesions are recog- 
nized, depending on the severity and duration 
of the thyrotoxic state. Changes ranging from 
mildly acute degenerative alterations, charac- 
terized by fatty metamorphosis and acute 
necrosis, to subacute toxic atrophy and cirrho- 
sis have been described. The most extensive 
degenerative changes have been encountered 
in thyroid crisis, and a few authorities favor 
the idea that acute hepatic failure is the under- 
lying basis of thyroid crisis (7, 11, 21). 

Interpretation of pathological alterations in 
the liver of a patient subjected to extreme de- 
grees of fever during thyroid crisis must be 
guarded. How can one decide in retrospect 
whether the disintegration of hepatic paren- 
chyma produced, or was the result of, hyper- 
pyrexia? Notwithstanding this controversial 
aspect, the fact remains that typical degener- 
ative hepatic lesions have been found repeat- 
edly in association with toxic goiter in which 
extreme degrees of fever was not a part of the 
clinical picture. Using microscopic sections of 
autopsy material as criteria, one can but 
speculate on the degree of impaired hepatic 
function before death. Beaver and Pemberton 
in an analysis of the hepatic changes in 107 
cases of exophthalmic goiter, stated that the 
hepatic lesions were such that disturbed hepa- 
tic function would have been anticipated in 40 
per cent of the cases. It seems probable that 
the functional state of the liver cell must be 
compromised appreciably long before the stage 
of outspoken degeneration is reached. 

Within the past few years studies of liver 
function in goiter patients leave no doubt that 
measurable liver damage, frequently marked, 
exists in toxic goiter. Using the Quick hippuric 
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acid test, Bartels found that 130 of 148 cases 
of hyperthyroidism showed evidence of im- 
paired hepatic function. Boyce and others 
(18, 27, 37) have also published data on im- 
paired liver function in selected goiter pa- 
tients; however, we are aware of no compre- 
hensive study pertaining to the incidence of 
hepatic insufficiency in a significant number 
of unselected goiter patients. The present re- 
port is based on studies begun in November, 
1939, ON Over 200 consecutive patients sub- 
jected to thyroidectomy. 


LIVER FUNCTION TESTS 


The ideal liver function test has not been 
discovered. This is so for several reasons. In 
the first place the liver possesses multifold 
functions and no single test could be expected 
to reveal the status of the organ as a whole. It 
is the only organ the removal of which causes 
unexplainable death. Second, the liver is a 
large organ possessing a tremendous factor of 
safety and ability to regenerate, facts which 
demand significant damage before a state of 
measurable hepatic insufficiency can be dem- 
onstrated. Furthermore, the liver is inacces- 
sible; its réle in metabolism can be investigat- 
ed in patients only by indirect methods. 
Nevertheless, there are several liver function 
tests which are of value, particularly if their 
use is restricted to serial determinations dur- 
ing the course of disease or treatment. These 
same tests are of considerably less value when 
they are used solely for diagnostic purposes. 

Various liver function tests are aimed at one 
of many and varied hepatic functions. Sugar 
tolerance tests are directed at the function of 
carbohydrate metabolism. Blood determina- 
tions for nonprotein nitrogenous constituents 
have to do with protein metabolism. The 
various dye elimination tests measure the 
ability of the Kupffer cells, as well as the rest 
of the lymphatic reticulo-endothelial system, 
to remove foreign substances injected into 
systemic circulation. The hippuric acid test, 
adapted by Quick (1933), is concerned with 
the hepatic functions of synthesis and de- 
toxication. 

The ability of the liver to detoxify injurious 
breakdown products arising in the course of 
normal metabolism or from infectious or dis- 
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ease processes is of primary importance. It is 
of especial interest to the surgeon who must 
frequently evaluate an ill patient as a surgical 
risk. Toxic substances are changed in the 
healthy liver to relatively inert products 
which are subsequently eliminated in the body 
excretions. These changes are accomplished 
by biochemical processes involving either oxi- 
dation, reduction, deamination, or conjuga- 
tion. All are vital processes. When the detoxi- 
fying ability of the liver is impaired or over- 
taxed the body as a whole suffers from the 
resulting toxemia. One of the most common 
means of hepatic detoxication is the combina- 
tion of toxic substances with the aminoacid 
glycine to form a less toxic compound. Gly- 
cine is synthesized by the hepatic cells, but the 
liver does not store it. Ordinarily there is also 
an exogenous supply of glycine in the protein 
of the diet. In the absence of exogenous gly- 
cine the liver manufactures this substance at 
a constant and fixed rate (27, 28). The hip- 
puric acid test measures the ability of the liver 
to manufacture and combine glycine with 
ingested benzoic acid, itself nontoxic, to form 
hippuric acid. The hippuric acid is excreted by 
the kidneys. The validity of the hippuric acid 
test in various states of liver damage has been 
established by a number of investigators (2, 7, 
27, 28, 29, 37). The test is simple, inexpensive, 
does not greatly inconvenience the patient, 
and can be reduplicated with remarkable ac- 
curacy in a given individual. Furthermore, it 
utilizes a normal mechanism and does not put 
a strain on a liver that may be damaged. Re- 
sults of the test are not valid in the presence 
of (1) a pathological process which interferes 
with the emptying of the stomach or absorp- 
tion from the intestine, or (2) advanced kid- 
ney disease with impaired urea clearance. 

During the past year we have employed this 
and other liver function tests in over 500 medi- 
cal and surgical patients with and without 
liver damage. From these data we have satis- 
fied ourselves not only of the reliability of the 
hippuric acid test but have found it consist- 
ently sensitive to degrees of impaired hepatic 
function not reflected by certain other liver 
function tests. The test is carried out essen- 
tially as described by Quick (29) with several 
minor modifications: 
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TABLE I.—CLINICAL CLASSIFICATION OF GOI- 
TERS STUDIED 
No. Total Per cent 
Nodular 
Nontoxic........ wn Srcahie donnie I 
See peer 75 
Fetal adenoma................ 38 
Diffuse 
I in ee, 5: pis-wcowiek Ba ana dew ale'ac 14 
ee 5° 
SPER T TT eee 14 78 37. 
Se eer 2 I 
Hashimoto struma............... 4 I 


One hour after a light breakfast of tea and toast 
the patient empties the bladder. This specimen is 
discarded. The test solution, consisting of 6 grams 
of sodium benzoate made up to 1 ounce with pepper- 
mint water, is given, followed by one-half glass of 
water. The drinking of water is discouraged but not 
prohibited during the next 4 hours. Four hours after 
the test solution is given the bladder is again emp- 
tied. If the patient has voided during the test period 
this specimen is included with the 4 hour specimen. 
It is imperative that all urine formed during the 
4 hour period be collected and that the bladder be 
empty at the end of this period. 

The 4 hour urine specimen is brought to a volume 
of 145 cubic centimeters. If the volume of the speci- 
men is less than 145 cubic centimeters it is diluted 
to the specified volume with tap water. As a rule it 
is necessary to concentrate the specimen by evapora- 
tion on a steam bath. Before heating, several drops 
of glacial acetic acid are added to the urine. 

After evaporation, the urine is cooled to room 
temperature, the final volume is corrected to 145 
cubic centimeters and the specimen is transferred to 
a 250 cubic centimeter beaker of known weight. 
Then 5 cubic centimeters of concentrated hydro- 
chloric acid is added and the specimen is stirred vig- 
orously with a glass rod for several minutes to preci- 
pitate the hippuric acid completely. The acidity is 
tested with Congo red indicator paper. If the color 
does not change from red to blue more concentrated 
hydrochloric acid is added until this color change is 
produced. 

The beaker is allowed to stand at room tempera- 
ture for 30 minutes.The precipitate is then stirred and 
transferred to a moistened filter paper in a Buchner 
funnel and filtered by suction. The precipitate is 
washed once with a 20 cubic centimeter portion of 
cold water and air is allowed to be drawn, by suc- 
tion through the precipitate for several minutes. The 
precipitate and filter paper are transferred back to 
the 250 cubic centimeter beaker and allowed to dry 
at room temperature 16 to 20 hours. The beaker and 
its contents are weighed. 

Calculation: Weight of beaker and contents minus 
weight of beaker and paper plus 0.50 grams equals 
grams of hippuric acid excreted in 4 hours. The 
value 0.50 grams represents the amount of hippuric 
acid dissolved in 150 cubic centimeters of acidified 
urine. The purpose in making the volume to 150 


cubic centimeters is to avoid variables which might 
be introduced by varying too greatly the volume 
from which the hippuric acid was precipitated. 

We have found that 150 patients in whom there 
was no reason to suspect liver damage excreted from 
4.5 to 5.5 grams of hippuric acid in 4 hours following 
the ingestion of 6 grams of sodium benzoate. We 
report hippuric acid values in terms of per cent, 
using 5 grams (average of 150 normal subjects) as 
1oo per cent. A value of go per cent is considered 
the lower limit of normal. 


Having available a reliable means of esti- 
mating one clinically important phase of hepa- 
tic activity, we have attempted to evaluate, 
using quantitative data instead of clinical im- 
pressions, the efficacy of therapeutic measures 
directed at improving impaired liver function 
in goiter patients. Our observations demon- 
strate a striking physiological relationship be- 
tween toxic goiter and the liver. The func- 
tional state of the liver appears to have a pro- 
found influence on postoperative morbidity, is 
in turn suppressed significantly by postopera- 
tive febrile states. Marked elevation of basal 
metabolic rate is frequently associated with 
impaired liver function; however, the greatest 
degrees of hepatic insufficiency were encoun- 
tered in toxic patients with chronic thyroid 
disease in whom the basal metabolic rate was 
normal or only slightly elevated (apathetic 
hyperthyroidism of Lahey). Toxic psychosis 
in goiter patients, either before or following 
surgery, is preceded and accompanied by evi- 
dence of hepatic insufficiency. Finally, selec- 
tion of anesthesia for thyroidectomy is of ut- 
most importance if liver damage is to be mini- 
mized as a result of the operative procedure. 


INCIDENCE OF LIVER INSUFFICIENCY IN THYRO- 
TOXICOSIS 


This study is based on 207 consecutive, un- 
selected goiter patients subjected to thyroid- 
ectomy. In Table I the patients are grouped 
according to the clinical and laboratory diag- 
nosis. Approximately 60 per cent had nodular 
goiters, in 38 per cent the thyroid was dif- 
fusely enlarged, slightly less than 2 per cent 
presented Hashimoto struma, and in 2 in- 
stances (less than 1 per cent) malignancy was 
suspected and found. 

Upon admission to the hospital 55 per cent 
of the group as a whole had subnormal liver 
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TABLE II.—INCIDENCE AND DEGREE OF LIVER INSUFFICIENCY IN GOITER IN 207 
CONSECUTIVE CASES 
Liver function 
Impaired 
Clinical classificati Per cent| Normal 
ane See of series Moderate Marked Severe Extreme 
ro 9° to 100} 80 to go | 70 to 80 | 60 to 70] 50 to 60] 40 to 50 | 30 to 40| 20 to 30] 10 to 20 
age ag per cent | per cent | per cent | per cent | per cent | per cent | per cent | per cent | per cent 
Nodular 
nontoxic 4-7 80 20 
Toxic 36.2 23 15 29 21 4 8 
Fetal adenoma 18.3 36 21 21 21 
Diffuse 
colloid 6.8 27 38 7 21 7 
Hyperplastic 24.1 16 4 10 24 20 6 6 4 ° 6 
Recurrent 6.8 64 ° 36 
Malignant 1.0 100 
Hashimoto struma 2.0 ° 50 ° ° 50 






































function as measured by the hippuric acid 
test. The incidence of liver insufficiency, sum- 
marized in Table II according to clinical clas- 
sification, is noteworthy because it reveals a 
fundamental finding, namely, that liver in- 
sufficiency occurs in all types of goiter except 
a few instances of nontoxic nodular goiter. 

Toxic nodular goiter. In this group 38 per 
cent showed normal liver function, approxi- 
mately 29 per cent had mild liver damage, 
while in the remaining third hepatic function 
was diminished significantly. Twelve per 
cent of the group had marked impairment. 

Fetal adenoma. Approximately three-fourths 
of the patients in this group had normal or 
slightly impaired liver function. In the re- 
maining 26 per cent moderately impaired 
values were obtained. In the majority of the 
latter the goiters were found to contain vary- 
ing degrees of degenerative change. 

Diffuse colloid. Nearly one-third of the 
patients in this group showed evidence of 
significant liver damage. At operation these 
goiters also presented varying degrees of de- 
generative change. 

Diffuse hyperplastic goiter. The most severe 
liver damage was encountered in this group, 
over half having liver function under 80 per 
cent of normal. Forty per cent of the patients 
with diffuse toxic goiter had seriously im- 


paired hepatic function (less than 60 per cent 
of normal). Three patients entered the hospi- 
tal in thyroid crisis with liver function be- 
tween 10 and 20 per cent of normal. 


LIVER INSUFFICIENCY AND BASAL METABOLIC 
RATE 


Correlation of liver damage in our goiter 
patients with the clinical history and basal 
metabolic rate reveals some interesting rela- 
tionships. Duration and intensity of thyroid 
dysfunction rather than the type of goiter pres- 
ent seems the deciding factor in impaired liver 
function. This is especially true of patients 
with goiters of long duration who have had 
indeterminate weight loss and history suggest- 
ing many remissions and exacerbations of the 
thyrotoxic state. A high percentage of such 
patients had normal or slightly elevated basal 
metabolic rate. When liver function and basal 
metabolic rate are correlated one is forced to 
the conclusion that no constant relationship 
exists. More important, it becomes very evi- 
dent that the basal metabolic rate can be dan- 
gerously misleading if it is used as a guide in 
evaluating a prospective surgical risk. We en- 
countered extreme degrees of functional liver 
damage in patients with basal rates of plus 30 
or less. The relationship between liver func- 
tion and basal metabolic rate in 45 patients is 





TABLE III.—EFFECT OF PREOPERATIVE TREATMENT ON LIVER FUNCTION IN TOXIC GOITER 






















































































































































































Admission Preoperative ~ Postoperative ; 
vosersee] He" | matte | Phar’ | paw, | Paert | Orman | resco | npscet | ta ma 
rate function function ”- — ~ 
A. Routine treatment 
5s F ss | Toxic nodular T35 81 9 84 Bilateral 714 71 +-26 
10 F 37 | Exophthalmic +35 53 12 52 Lobectomy 50 71 + 6 
11 F 38 | Toxic nodular +-36 82 7 88. Bilateral 81 77 + 5 
12 F 56 | Fetal adenoma +46 69 12 74 Lobectomy 69 —16 
35 F 27 | Exophthalmic +85 64 9 85 Lobectomy 83 +-63 
38 F 47 | Toxic nodular 62 60 16 25 Lobectomy * 63 +-30 
30 F 53 | Toxic nodular +o9 79 4 84 Bilateral —I15 
121 F 62 | Degenerated +-26 73 6 85 Lobectomy 56 +16 
colloid 
123 F 24 | Exophthalmic +-61 60 10 15 Bilateral Fatal crisis 
127 F 26 | Toxic nodular -43 71 5 92 Bilateral 7° —21 
B. Insulin-glucose 
4 F 49 | Exophthalmic | 1-61 | 67 | 4 04 | Bilateral 66 75 }-22 
8 F 40 | Diffuse toxic | Los 67 | 7 100 | Bilateral 85 ° 
22 F 37 Diffuse toxic +40 | 32 | 6 90 | Bilateral 80 97 +415 
49 F 27 | Diffuse toxic +71 62 5 85 | Bilateral 80 85 + 5 
87 F 17 | Exophthalmic Tt 15 Ir 100 | Bilateral t + 6 
C. Liver extract—bile salts 

52 F 45 | Diffuse toxic | +-66 72 10 85 | Bilateral | 65 76 +-17 
63 F 49 | Diffuse toxic 47 80 4 95 Bilateral 82 93 -+-12 
65 F 41 | Nodular toxic 10 73 5 100 Bilateral 90 

90 F 27 | Diffuse toxic -34 77 5 92 Bilateral 73 +10 
ot F 38 | Diffuse toxic 45 06 3 100 Bilateral 84 100 -—4 
117 F 25 | Nodular toxic -39 62 5 85 Bilateral 79 90 + 4 
145 F 30 | Diffuse toxic +80 | 74 8 97 Bilateral 

D. ‘‘Works” 

38 M 42 | Exophthalmic +-43 | 30 | 5 79 Bilateral 64 96 

48 F 44 | Nodular toxic +-23 76 5 100 Bilateral 98 100 ° 
88 F 44 | Nodular toxic +58 48 7 7° Lobectomy 54 85 —13 
54 M 34 | Diffuse toxic +-40 83 8 2 Bilateral 67 96 + 5 
89 F 72 | Diffuse toxic -+-22 15§ 35 80 Lobectomy 58 —20 
70 F 43 | Diffuse toxic -+-12 50 6 95 Bilateral -—7 
71 F 409 | Diffuse toxic +70 72 8 92 Lobectomy 83 100 +-54 
119 M 56 | Diffuse toxic -26 15 19 81 Lobectomy 77 -9 
128 F 50 | Diffuse toxic -56 63 12 100 Bilateral 04 100 -7 
138 F 47 | Diffuse toxic 4-51 76 Il 97 Bilateral 83 
131 F 37 | Diffuse toxic 1-24 40 10 73 Lobectomy 62 71 —2 
136 M 59 | Nodular toxic +-18 48 10 | 86 Bilateral 85 —4 
150 M 58 | Diffuse toxic | +-61 77 8 100 Bilateral 100 





























A. Routine treatment: complete bed rest, sodium bromide 15 grains t.i.d., luminal if necessary, lugol solution, 15 drops t.i.d., vitamin B complex 


(betalin) 30 grains daily. B. Insulin-glucose: routine treatment plus insulin, 5 units t.i.d. a.c. 100 grams glucose intravenously with insulin, 20 units 
ym last 3 days before operation. C. Liver extract—bile salts. Routine treatment plus 45 grains liver extract (Wilson) and 30 grains bilron (Lilly) 
daily. i 


D. ‘*Works.” ! 
*Extremely stormy postoperative course; see text. 
psychosis 3 days after admission. 


All measures in A, B, and C plus glycine drams 6 daily. 
_ Entered hospital in crisis. 
||Developed beginning crisis day after admission. 


Delayed recovery due to lobar pneumonia. 
Both responded to treatment. 


§Developed toxic 
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shown graphically in Figure 1. If a direct rela- 
tionship existed between severity of thyroid 
dysfunction as reflected by the basal meta- 
bolic rate and the degree of liver damage asso- 
ciated with thyrotoxicosis, one would expect 
moderate degrees of impaired function (70 to 
80 per cent of normal) with moderately ele- 
vated basal rates (up to plus 40) and greatest 
liver damage with high basal metabolic rates. 
This is not the case, otherwise the values on 
the graph (Fig. 1) would fall within the diag- 
onal lines drawn parallel on the graph. Less 
than half of the patients show such a relation- 
ship. On the other hand, the 9 patients repre- 
sented in the lower left corner of the graph 
(20 per cent) show normal or moderately ele- 
vated basal rates with marked to extreme 
impaired liver function. This type of goiter 
patient requires more than ordinary prepara- 
tion for surgery. 


SPECIFIC MEASURES TO IMPROVE LIVER 
FUNCTION 


Having demonstrated the presence of meas- 
urable hepatic insufficiency in more than half 
of goiter patients entering the hospital for 
surgery, several questions become pertinent. 
Foremost are: (1) How much does liver func- 
tion improve under conventional treatment? 
(2) What is effect of thyroidectomy on liver 
function? (3) What specific measures pro- 
mote greatest improvement in liver function? 

Serial tests of liver function were made on 
132 toxic goiter patients. These were made on 
admission, after a period of preoperative prep- 
aration (3 to 10 days or longer), 2 days after 
operation, and before dismissal, usually on the 
eighth day after operation. In the 75 remain- 
ing patients tests of liver function were made 
on admission and again before operation in 
instances in which the initial test was sub- 
normal. Lack of space prevents the publica- 
tion of the data on all of these patients. Pre- 
senting averages would show the general trend 
of results but would conceal many significant 
individual variations. Likewise, to submit 
only selected cases would lead to overemphasis 
in one direction or another. Consequently, we 
have sought to present typical cases in a man- 
ner that represents an unbiased cross-section 
of the group as a whole. 


20 
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Fig. 1. Graph showing relationship of basal metabolic 
rate and hepatic insufficiency. a, moderate damage, }, 
marked damage, c, severe damage, d, extreme damage. 


Control group. These patients received con- 
ventional preoperative treatment including 
complete bed rest, Lugol’s solution, bromides 
or one of the barbiturates, and a high carbo- 
hydrate diet supplying between 3000 and 5000 
calories daily. In addition, vitamin B complex 
(betalin compound, 30 grains daily) was in- 
cluded as part of the routine treatment inas- 
much as this had been our practice for more 
than a year preceding the commencement of 
the present study. 

“Treated” group. Together with the treat- 
ment outlined, specific measures to improve 
liver function were instituted. These included 
(a) intravenous glucose, with and without 
insulin; (b) insulin; (c) bile salts; (d) liver 
concentrate; and (e) glycine. These various 
therapeutic measures were used alone and in 
different combinations in an attempt to evalu- 
ate their individual and collective merits. 
Table III shows typical results on improved 
liver function obtained by the various pro- 
cedures employed. We have concluded that 
maximum recovery of impaired liver function 
in toxic goiter is obtained in the shortest period 
by a regimen including all of the specific pro- 
cedures listed, i.e. the whole is greater than 
the sum of its parts Noteworthy in this re- 
spect is the observation that in essentially all 
instances of toxic goiter the liver damage pres- 
ent is not irreparable. No instance was en- 
countered in which impaired liver function was 
not greatly improved or normal following spe- 
cific measures directed at restoring hepatic 
function. In contrast, a number of patients 
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Fig. 2. Graph showing effect of specific measures on liver function in toxic goiter 
and the effect of thyroidectomy: a, routine treatment (——-—), b, routine treatment 


plus specific measures (x-——-—x). 


failed to show comparable improvement on 
conventional preoperative treatment. 

Figure 2 represents a “spot” graph showing 
the response of patients in the control group 
compared with patients receiving additional 
therapeutic measures. Individual values are 
given to illustrate individual variations. Group 
averages are shown also. It will be noted that 
liver function in the control group ranged be- 
tween 45 and 85 per cent (average 70 per cent) 
on admission whereas the treated group were 
far more toxic, showing values varying from 
12 to 80 per cent of normal (average 50 per 
cent). At the end of the preoperative period 
the general trend in improved liver function 
approaches normal in the “treated” group. In 
the conventionally treated series the trend 
toward improved liver function in some is off- 
set by subjects who showed no response or 
progressively impaired liver function on rou- 
tine treatment. . 

The 2 individuals represented on the graph 
in Figure 2 with preoperative liver function of 
15 and 25 per cent (also in Table III, Nos. 38 
and 123) terminated abruptly the desire to se- 
cure further data on conventional treatment 
in extremely toxic goiter patients. 





The former, No. 123, a female 24 years of age, had 
a toxic exophthalmic goiter. On admission liver func- 
tion was 60 per cent of normal (basal metabolic rate 
plus 61). Response to routine treatment seemed 
satisfactory and at the end of 1o days the patient 
appeared clinically ready for surgery. When the 
result of the preoperative hippuric acid test was 
reported the evening before operation it was decided 
that there had been some error in the performance 
of the test. A check up in view of subsequent 
events proved that this was not the case. The 
standard test solution had been given and retained 
and the 4-hour urine specimen compared in volume 
with that obtained when the test was made on 
admission to days previously. A bilateral subtotal 
thyroidectomy was done. Twelve hours after opera- 
tion the patient became very restless, the pulse 
accelerated from 120 to 160 per minute, and in spite 
of continuous oxygen and intravenous glucose and 
iodine, hyperpyrexia to 105 degrees and delirium 
soon followed. Ice packs reduced body temperature 
to 102 degrees but the rapid, violent heart pounding 
persisted and the patient expired 22 hours after 
operation in typical thyroid crisis. Permission for 
autopsy was denied. 


This was the only postoperative death in 
this series, and is the first postoperative fatal- 
ity from any cause in 370 consecutive thy- 
roidectomies. 


The other patient (38, Table III) a woman 47 
years of age, had a 19 year old toxic nodular goiter 
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complicated with auricular fibrillation and moderate 
congestive heart failure. There had been a weight 
loss of 25 pounds in the past year, 15 pounds of 
which were lost during the month prior to admission. 
After 16 days of routine treatment plus digitalis, a 
hemithyroidectomy was done. In this instance the 
results of the preoperative liver function test (25 per 
cent) were not known until after the patient had 
been operated upon. Sixteen hours after operation 
body temperature reached 102.4 degrees where it 
was controlled with cold sponges. The pulse was 
rapid, thready, and irregular, and the patient coma- 
tose. An extremely stormy postoperative course fol- 
lowed during the next 4 days. Despite full dosage of 
digitalis and continuous oxygen, cyanosis and dysp- 
nea were prominent. A fasting blood sugar of 356 
milligrams per cent was obtained 30 hours after 
operation. Small infusions of hypertonic glucose 
and insulin sufficient to maintain normal blood 
sugar values were given frequently. The 2 day post- 
operative liver function test was omitted because 
of the patient’s condition; however, clinical jaundice 
was observed on the evening of the second and on the 
third postoperative days. Specific measures in addition 
to glucose and insulin were instituted as soon as nour- 
ishment could be taken orally. On the eleventh day 
after operation, 2 days before dismissal, the hippuric 
acid test had risen to 63 per cent of normal. Several 
months later liver function was go per cent, and the 
second stage of the operation was done with essen- 
tially no postoperative reaction and an uneventful 
convalescence. 


Five of the patients in the “‘treated’”’ group 
(Table III, patients 4, 22, 87, 89, and 119) 
appeared far more toxic on admission than 
either of the 2 patients referred to. One en- 
tered the hospital in crisis, one developed a 
beginning crisis 2 days after admission and a 
third had a toxic psychosis. All responded to 
specific therapeutic measures and, following 
surgery, no treatment other than routine was 
required except in the patient who developed 
lobar pneumonia on the first postoperative 
day (Table III, No. 87). 


EFFECT OF THYROIDECTOMY ON LIVER FUNCTION 


Nearly all patients subjected to thyroid- 
ectomy under local anesthesia for removal of a 
toxic goiter show a drop of 10 to 20 per cent in 
liver function on the second postoperative day 
(Fig. 2). This is transient. By the end of a 
week, liver function has returned to its pre- 
operative level in nearly all instances. This 
impairment of liver function as a result of 
surgery is not due to the preoperative seda- 
tion and the local anesthetic (2 ounces of 0.5 


per cent novocain). Patients with nontoxic 
nodular goiter or nontoxic fetal adenoma do 
not show this drop in liver function following 
thyroidectomy (Table IV.) Likewise, other 
patients subjected to surgery other than thy- 
roidectomy (glands or tumors in the neck, be- 
nign breast tumors) showed no postoperative 
impaired liver function following the adminis- 
tration of the same preoperative sedation and 
novocain given the goiter patients. The dam- 
aging effect of thyroidectomy on liver function 
must therefore be due to some interrelation- 
ship between a /oxic goiter and the liver. The 
exact nature of this influence is not known at 
present. 

The comparative data in Table IV is signifi- 
cant. Here it is seen that the average drop in 
postoperative liver function in a group of 
patients subjected to hemithyroidectomy was 
10 per cent as compared to a drop of 23 per 
cent in patients undergoing bilateral thy- 
roidectomy. The two stage operation was 
selected for the former because they were 
obviously poorer operative risks than the lat- 
ter. It does not seem that this observed dif- 
ference in postoperative reaction can be ex- 
plained satisfactorily on the basis of additional 
surgical trauma inflicted when both lobes, 
instead of one, are removed. Only several min- 
utes are required to remove the second lobe 
after the first is excised. The preoperative 
medication and quantity of anesthetic are the 
same for both groups. Equally untenable is 
the idea that postoperative reaction following 
thyroidectomy results from thyroid secretion 
“squeezed”’ into circulation during the opera- 
tive manipulation of the gland. Yet it is a 
widely observed fact that the 2 stage operation 
may mean the difference between a fatal post- 
operative reaction and uneventful recovery. 
Our data on liver function support the follow- 
ing explanation: In toxic goiter an excess of an 
abnormal thyroid secretion is poured into cir- 
culation, causing excessive stimulation of met- 
abolic processes, particularly in the liver. It 
seems likely that in severe, untreated thyro- 
toxic patients the liver has been stimulated to 
a point where its stored principles are depleted 
and the majority of hepatic functions are de- 
pressed. Corrective therapy, directed at im- 
proving specific liver functions, overcomes or 
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TABLE IV.—EFFECT OF HEMITHYROIDECTOMY 
AND BILATERAL THYROIDECTOMY ON LIVER 
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bilateral thyroidectomy 
9 45 Fetal adenoma | Routine 3 | 84] 70 
16 24) Nontoxic nodular | Routine 4192] 90 
30 46 Nontoxic nodular | Routine 5 |100 |100 
148 31| Nontoxic nodular | Routine 4 |100 | 96 
149 46 Fetal adenoma Routine 3 |100 | 98 
Average 95 | 92 3 
Toxic nodular and diffuse. Bilateral thyroidectomy 
4 42| Exophthalmic Glucose-insulin 3 | 94 | 66 
5 37| Toxic nodular Routine 8 | 85 | 65 
21 38) Toxic nodular Routine 10 | 98 | 73 
52 45| Diffuse toxic Liver extract, bilron 7 | 85 | 65 
63 40) Diffuse toxic Liver extract, bilron 3 | 95 | 82 
90 27| Diffuse toxic Liver extract, bilron 3 | 92 | 73 
o1 38) Diffuse toxic Liver extract, bilron 3 |100 | 84 
113 18) Toxic nodular Routine 8 | 96 | 53 
127 26) Toxic nodular Routine 5 | 92 | 70 
54 34| Exophthalmic Works | 9 | 92 | 67 
Average | | 93 | 70 | 23 
Hemithyroidectomy. Poor risk patients 
10 37| Exophthalmic Routine 10 | 52 | 51 
21 62) Degen. colloid Routine 6 | 85 | 56 
71 49| Diffuse toxic Works 8 | 92 | 83 
89 72| Diffuse toxic Works 35 | 80 | 78 
119 56) Diffuse toxic Works 19 | 81 | 77 
131 37) Diffuse toxic Works 11 | 73 | 62 
171 52) Diffuse toxic Works 8 | 85 | 70 
Average | 78 | 68 | 10 

















compensates in part the excessive demands 
made on the liver in thyrotoxicosis. Removal 
of both lobes of a toxic goiter produces a sud- 
den withdrawal of the stimulating thyroid 
factor which has been present in excess. In 
the absence cf overstimulation there follows a 
period of inertia during which the liver per- 


forms its functions sluggishly. In contrast, 
gradual withdrawal of the secretion of a toxic 
goiter, as in hemithyroidectomy, permits the 
liver to become readjusted by degrees. What- 
ever the answer, we do not subscribe to the 
prevailing theory that surgical trauma alone 
is the reason why “stage” operations have 
lowered surgical mortality and postoperative 
reaction in severely toxic goiters. This ques- 
tion deserves further study. 

We have reported elsewhere studies on the 
effect of different anesthetics on liver function 
following various surgical procedures (33). 
Ether and ethylene have been found to result 
in diminished liver function varying from 20 
to 50 per cent. Spinal anesthesia, in the 
absence of a fall in blood pressure, and local 
anesthesia (novocain) produce no demonstra- 
ble alteration of liver function in general surgi- 
cal patients. If impaired liver function is to be 
minimized following thyroidectomy, local anes- 
thesia is by far the anesthetic of choice. In 
this clinic no other anesthetic has ever been 
employed for thyroidectomy except in children. 


RATIONALE OF CORRECTIVE HEPATIC THERAPY 


Morphologically two types of cells in the 
adult liver are responsible for the many and 
varied hepatic functions. The reticulo-endo- 
thelial system (Kupffer cells), lining the hepa- 
tic sinusoids, serves to clear hepatic blood of 
particulate matter—bilirubin, foreign mate- 
rial, bacteria, possibly certain excretory prod- 
ucts. Formation of antibodies and antitoxins 
also is thought to occur in the Kupffer cells. 
Metabolic, synthetic, detoxicatory, and stor- 
age functions are all carried out in the poly- 
gonal cells of the hepatic epithelium. In the 
liver there is no differentiation of special cells 
to perform special functions. Each hepatic 
cell is a unit in itself, contributing its share to 
the multifold functions attributed to the liver 
as an organ. 

Much has been written about the liver’s 
enormous functional reserve and its ability to 
regenerate, two remarkable characteristics of 
one of the largest and most vital organs. Ex- 
perimental studies on partially hepatectom- 
ized animals, deprived of as much as 75 per 
cent of their liver without evidence of hepatic 
insufficiency, have been cited again and again 
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to substantiate the view that significant hepa- 
tic insufficiency is unlikely unless extensive 
liver damage has been inflicted. Is such a con- 
clusion warranted? ‘There is an infinite dif- 
ference between the functional capacity of a 
liver retaining unimpaired function in a siz- 
able portion of its substance and one in which 
every single hepatic cell is compromised. It is 
well known clinically that diseases of the liver 
characterized by “‘patchy”’ destruction of par- 
enchyma—cirrhosis, metastatic new growths, 
cyst, or abscess—evidence liver insufficiency 
late in their course. In contrast, diffuse injury 
afflicting all cells alike—chloroform, phosphor- 
ous or arsenic poisoning, yellow atrophy—are 
characterized by early hepatic insufficiency. 
In toxic goiter we are dealing with a process 
that affects every cell in the hepatic paren- 
chyma. If one important hepatic function, 
such as that of detoxication which involves 
both synthesis and conjugation, is impaired, it 
seems likely that various other functions per- 
formed by the same cell must also be affected, 
though not necessarily in like degree. We have 
seen repeatedly abnormal glucose tolerance 
curves and subnormal prothrombin values in 
toxic goiter patients with low hippuric acid 
excretion. All three return to normal after 
thyroidectomy and can usually be raised to 
normal before operation by specific corrective 
measures. The object of specific therapeutic 
measures is improved liver function, so that 
the patient is made the best possible operative 
risk. Each of the measures used in this study 
has a rational basis and is directed at improv- 
ing specific liver functions or supplying mate- 
rials that have been depleted or diminished 
in an overtaxed liver. 

Glucose. Glucose offers, perhaps, the most 
valuable single means of improving liver dam- 
age. The ability of glucose to protect against 
liver damage is well established. It is stored in 
the liver in the form of glycogen. A liver high 
in glycogen withstands damaging procedures 
far better than one depleted of glycogen. 
Furthermore, glycogen depletion is associated 
with fatty infiltration of the hepatic cells. 
Fatty livers are more susceptible to damage 
than normal livers. The first consideration in 
treatment then is to load the liver with glyco- 
gen. A high carbohydrate diet with intermit- 


tent feedings of candy, fruit juices sweetened 
with dextrose, and fresh fruits, can yield up to 
600 grams of glucose daily. This may be aug- 
mented in the poor risk patient or one with 
poor appetite and inadequate caloric intake by 
parenteral administration of glucose in water. 
Daily infusions of 1000 cubic centimeters of 
the 10 per cent solution or from 1 to 2 liters of 
the isotonic 5 per cent solution are ordinarily 
well tolerated. For patients with cardiovascu- 
lar disease 300 to 500 cubic centimeters of 20 
per cent glucose given slowly intravenously 
are of value a day or two preceding operation. 
If such hypertonic solutions are given rapidly 
one not only risks overloading the cardiovascu- 
lar system but may induce a diuresis that 
could dehydrate the patient if pushed to the 
limit. This is decidedly undesirable in a pro- 
spective candidate for surgery. 

Insulin. As a result of critical observation, 
we believe that conservative insulin therapy 
has a place in the management of severely 
toxic goiter. Many will disagree with this 
view. The literature abounds in reports to the 
effect that insulin, administered to normal 
laboratory animals, produces a transient in- 
crease in liver glycogen at the expense of blood 
sugar. The resulting hypoglycemia supposed- 
ly then accelerates the breakdown of hepatic 
glycogen to glucose. The end-result is thus 
diminished rather than increased liver gly- 
cogen. We do not doubt that insulin may 
produce such effects in normal animals and 
humans. However, a patient with a toxic 
goiter is not normal. A tendency to postcibal 
hyperglycemia and glucosuria is widely recog- 
nized in toxic goiter. There is good evidence 
that the removal from the portal blood and 
storage of glucose in the liver as glycogen is 
impaired (10, 20, 31). At the same time, in- 
creased demand for, and oxidation of, glucose 
by the tissues is a prominent feature of thyro- 
toxicosis, and in severe states of the disease 
the liver may be depleted of glycogen. These 
features suggest a refractiveness of the thyro- 
toxic patient to insulin. On the other hand, 
hypersensitivity to adrenalin is a characteris- 
tic of toxic goiter. It is thought that excessive 
liberation of thyroxin, or a precursor sub- 
stance arising from a toxic goiter, either stimu- 
lates excessive adrenalin secretion or sensitizes 





512 SURGERY, GYNECOLOGY AND OBSTETRICS 


» wo wD 
cs 6b 
oc °° r— 


PS) 
9 





BLOOD SUGAR MEM % 
© a 
o o 





5 
[ 
, 





FASTING ‘2 ' 2 3 
TIME IN HOURS 


Fig. 3. Glucose tolerance in toxic goiter. Effect of 
bilateral thyroidectomy performed in 12 patients: a, toler- 
ance curve before operation; b, 5 days after operation, c, 
normal curve. 


sympathetic nerve endings in the liver and 
tissues so that they respond overactively to 
normal amounts of adrenalin. Adrenalin in- 
duces glycogen depletion by accelerating the 
breakdown of muscle glycogen to lactic acid 
and of hepatic glycogen to glucose (9). Insulin 
has an inhibitory effect on adrenalin glyco- 
genolysis (19). A contributing factor to the 
hyperglycemia of thyrotoxicosis may be in- 
creased hepatic formation of glucose from non- 
carbohydrate sources (gluconeogenesis). Insu- 
lin depresses gluconeogenesis. 

While the thyrotoxic patient may not have 
an absolute deficiency of insulin, at least fol- 
lowing the ingestion of carbohydrate there is 
for several hours a relative insulin deficiency. 
This is well demonstrated in the glucose toler- 
ance curves shown in Figure 3. In these ob- 
servations blood sugar specimens were ob- 
tained in the fasting state and at 14, 1, 2, and 
3 hours following the ingestion of 1.75 grams 
of dextrose per kilogram of body weight. Capil- 
lary (arterial) blood was used to eliminate the 
factor of glucose utilization in the tissues. With 
this technique the maximum height of blood 
sugar rise, reached at the end of 1 hour, does 
not normally exceed 160 milligrams per cent. 
In a few of these patients glucose tolerance 
curves were obtained following the intraven- 
ous injection of the same quantity of dextrose 
given orally. Two hours were required for 
the injection. In general, the same type of 
glucose tolerance curve as that following the 
oral test was obtained, i.e. an abnormally high 
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Fig. 4. Glucose tolerance in toxic goiter. Effect of hemi- 
thyroidectomy in 5 patients: a, before operation, b, after 
hemithyroidectomy, c, after removal of second lobe several 
months later, d, normal curve. 


peak maintained over a prolonged period. 
This indicates that the observed high blood 
sugar values obtained at 14, 1, and 2 hours 
(Figs. 3 and 4) are not due to accelerated absorp- 
tion of glucose from the alimentary tract, a 
theory held by some investigators (1). All of 
the patients represented in Figure 3 spilled 
sugar in the urine in the preoperative test. 
Removal of the goiter was followed by an im- 
mediate return to essentially normal glucose 
tolerance without glucosuria when the test 
was repeated 5 days after thyroidectomy (Fig. 
3). When only half of the goiter was removed 
the disturbance in glucose tolerance was ameli- 
orated but not corrected (Fig. 4). 

In contrast to the abnormal glucose toler- 
ance observed in toxic goiter, a number of 
tests on patients with nontoxic nodular goi- 
ters or fetal adenomas revealed normal glucose 
tolerance before operation. Removal of the 
goiter in these patients produced no effect on 
postoperative glucose tolerance, a fact con- 
firming Gilligan’s findings. 

Wilder and Sansum found that normal sub- 
jects utilized intravenously administered glu- 
cose at a rate of 0.85 grams per kilogram per 
hour whereas thyrotoxic patients could handle 
only 0.50 to 0.65 grams per kilogram per hour 
without glucosuria. We found that 5 toxic 
goiter patients given 1oo grams of glucose 
intravenously during a 2 hour period spilled 
from 10 to 20 grams of glucose in the urine. 
Addition of 20 units of regular insulin to the 
glucose solution eliminated the glucosuria. 
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Whether the retained glucose was converted 
to hepatic or muscle glycogen or was burned 
in the tissues is immaterial from a practical 
viewpoint. Presumably it was utilized. Im- 
proved liver function in one group of patients 
was obtained when insulin (5 units) was given 
by injection 3 times daily before meals. In 
these patients increased appetite and a larger 
caloric intake may have played a role in the 
improvement. It should be emphasized that 
insulin therapy is never used without assur- 
ance that a constant supply of glucose is avail- 
able, either orally or parenterally. A detailed 
study of the effect of insulin on glucose toler- 
ance in thyrotoxicosis is in progress and will 
be reported elsewhere. 

Bile salts. Bile salts are manufactured by 
the hepatic cells exclusively. Animals de- 
prived of bile by external fistula develop ex- 
treme weight loss, frequently show changes in 
behavior, and develop subcutaneous hemor- 
rhages and bleeding from mucosal surfaces. 
The bone marrow becomes hyperplastic and 
the bony cortex decalcified. Frequently chron- 
ic duodenal ulcers are found at necropsy. 
Death occurs within several months. When 
all of the bile secreted is returned to the intes- 
tine of such animals a striking economy to- 
ward bile salts is shown. Approximately go 
per cent of the total bile salts are absorbed and 
retained in the enterohepatic circulation. The 
remaining 1o per cent is lost, but the liver con- 
tinues to manufacture bile salts at a rate off- 
setting that lost each day. Thus a balance is 
kept, preventing a bile salt deficiency (32). 

Experiments on animals or patients with 
biliary fistulas have shown that the synthesis 
of bile salts is immediately suppressed by 
minor degrees of liver damage not demon- 
strable by the usual liver function tests (6, 15, 
22, 23, 36). It seems likely that in the presence 
of measurable liver damage the manufacture 
of bile salts must be diminished significantly. 
Prolonged impaired synthesis could result in a 
relative bile salt deficiency since the liver 
would be unable to replace the bile salts 
normally lost each day. We consider all toxic 
goiter patients with liver function under 75 
per cent of normal in this category. 

Bile salts are essential for the maximum 
ligestion and absorption of foodstuffs, includ- 


ing the fat soluble vitamins A, D, E, and K 
as well as the minerals calcium and iron. From 
a practical point of view other effects worthy 
of consideration have been described. Admin- 
istration of cholic acid to fed and fasting ani- 
mals has been reported to increase liver gly- 
cogen significantly in acute experiments (24, 
39, 40), however, there is no evidence that 
feeding normal animals bile salts over pro- 
longed periods results in increased glycogen 
storage in the liver. On the contrary, Ivy (4) 
has recently observed that prolonged feeding 
of oxidized bile salt preparations to dogs and 
rats was without effect on liver glycogen. 
Intravenous injection of a purified bile salt 
derivative (decholin) has been reported to dou- 
ble the flow of arterial blood through the 
hepatic artery without affecting the rate of 
flow or pressure in the portal system (34). 
Orally administered oxidized bile salt prepara- 
tions (decholin, ketochol, and kebilac) have 
also been found to increase hepatic arterial 
blood flow (16). This is an important consid- 
eration in regard to oxygenation of the liver 
cells, inasmuch as approximately three-fourths 
of the blood reaching the liver is venous blood 
from the portal vein. Increased arterial blood 
flow without a corresponding increase in port- 
al flow would bring more oxygen to the hepa- 
tic parenchyma. 

From results obtained clinically in toxic 
goiter and other states of hepatic insufficiency, 
we believe that the administration of bile salts 
is indicated in the treatment of hepatic insuf- 
ficiency regardless of its cause. In instances in 
which oral administration is impractical we 
have used a purified bile salt derivative, sodi- 
um dehydrocholate (decholin), with glucose 
intravenously with results more striking than 
when glucose alone was given. Such therapy 
is of course contraindicated in the presence of 
obstruction to the common bile duct or acute, 
widespread degeneration of the hepatic paren- 
chyma. 

Liver principles. The normal liver stores cer- 
tain essential substances other than glycogen 
where they can be withdrawn in times of 
emergency. Examples are antianemic prin- 
ciples and vitamins, particularly vitamin A 
and those of the B complex. In a damaged 
liver the function of storage is diminished and 
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reserves are limited. The increased metabolic 
turnover, characteristic of toxic goiter, must 
be met by increased supply of calories and es- 
sential materials lest a deficiency arise. Furth- 
ermore, the use of a high carbohydrate diet 
increases the requirement for certain constitu- 
ents of the vitamin B complex (thiamin and 
riboflavin) which are essential to intermediary 
oxidation of carbohydrate and to oxidative 
reactions in the cells of all tissues. Some of 
the symptoms of thyrotoxicosis could be ex- 
plained on the basis of vitamin B deficiency. 
There is good experimental evidence that large 
doses of thyroid extract deplete the liver of 
vitamin B and, conversely, that vitamin B 
therapy protects the liver against damage 
when the same amount of extract is fed (12, 
13, 26, 38). It is assumed that the condition 
which results from excessive thyroid extract 
feeding to animals and thyrotoxicosis in hu- 
mans are comparable states. Such an assump- 
tion is open to question and cannot be taken 
too literally. 

In addition to administration of vitamin B 
complex, we have used a concentrate of liver 
(Wilson) representing 100 grams of fresh liver 
per gram of extract. This preparation is rich 
in substances normally stored in the liver, 
known and unknown, including vitamin B frac- 
tions. In addition, liver concentrate contains 
large amounts of choline, a substance which 
appears to play a réle in the mobilization and 
metabolism of liver fat. Experimental studies 
are in accord that depletion of liver glycogen 
is accompanied by deposition of intracellular 
liver fat. Degenerative changes in the liver 
cells are always preceded by fatty metamor- 
phosis unless the causative agent is over- 
whelmingly toxic. Fatty livers of animals can 
be prevented and cured by the feeding of 
choline (5, 17, 25), and we have observed pa- 
tients with liver damage who responded slowly 
to glucose therapy alone markedly benefited 
by choline fed in the form of pancreatin or 
liver extract. Preliminary observations indi- 
cate that parenterally administered liver ex- 
tract may be of comparable value in the treat- 
ment of hepatic insufficiency when oral ther- 
apy is impractical. 

Glycine. Thyrotoxicosis is characterized by 
increased breakdown of body protein, a nega- 


tive nitrogen balance, excessive destruction of 
phosphocreatin with creatinuria, and reduced 
synthesis of glycine by the liver cells. The 
feeding of glycine aids in sparing body protein, 
furnishes glycine for resynthesis of muscle 
phosphocreatin an important constituent nec- 
essary for release of energy in muscular con- 
traction, and makes available a substance that 
can be used by the liver for conjugation and 
detoxication. 


SUMMARY AND CONCLUSIONS 


Of 207 consecutive goiter patients subjected 
to thyroidectomy 113, 55 per cent, showed 
evidence of hepatic insufficiency as measured 
by the Quick hippuric acid test. In 34 pa- 
tients, 17 per cent, hippuric acid excretion was 
less than 70 per cent of normal, indicating 
appreciable impairment of liver function. He- 
patic insufficiency appeared more related to 
the duration and intensity of the thyrotoxic 
state rather than to the type of goiter. 

No consistent correlation between impaired 
liver function and basal metabolic rate was 
observed. Most extensive impairment of liver 
function was encountered in patients with goi- 
ters of long duration having normal or slightly 
elevated basal rates, and in thyroid crisis. 
Thyroid crisis and toxic psychosis were pre- 
ceded or accompanied by evidence of marked 
hepatic insufficiency. 

Serial determinations of liver function were 
made on toxic goiter patients during prepara- 
tion for surgery and following operation. In 
this manner quantitative data were obtained 
to evaluate the therapeutic measures used 
during the preoperative period. The hepatic 
insufficiency present in toxic goiter is not per- 
manent and can be greatly improved by speci- 
fic measures directed at specific hepatic func- 
tions. The rationale of specific corrective 
hepatic therapy is discussed. Patients receiv- 
ing this form of treatment showed greater 
improvement and were better operative risks 
than the control group of patients treated only 
by conventional measures now in general use. 

The effect of thyroidectomy on glucose tol- 
erance in toxic goiter was studied. The dis- 
turbance of carbohydrate metabolism as re- 
flected by glucose tolerance is restored to es- 
sentially normal within 5 days after bilateral 
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thyroidectomy. Hemithyroidectomy amelio- 
rates but does not correct the diminished 
glucose tolerance of thyrotoxicosis. 

Thyroidectomy in toxic goiter has a dam- 
aging effect on liver function. This is not due 
to preoperative sedation and the local anes- 
thetic used, because a number of nontoxic 
goiter patients and other surgical patients 
receiving the same medication failed to show 
postoperative evidence of liver damage. Lo- 
cal anesthesia is considered the anesthetic of 
choice for thyroidectomy. 

It is believed that postoperative morbidity 
and mortality in severely toxic goiter can be 
decreased significantly by the use of specific 
therapeutic measures directed at improving 
liver function. We have had only the 1 
postoperative death described in the text 
following 370 consecutive goiter operations. 
This is a mortality rate of 0.27 per cent. 
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TOTAL CYSTECTOMY COMBINED WITH 
PANHYSTERECTOMY 


M.D., and HOWARD H. CURD, 


SAMUEL A. VEST, 
XTENSIVE infiltrating carcinoma of the 
bladder is one of the most discouraging 
conditions encountered in urology. Radi- 
cal surgery, although accompanied by 
relative high mortality, is often the only hope of 
cure. Only a few extensive infiltrating carcinomas 
have been reported to be radiosensitive with dis- 
appearance of the tumor following adequate deep 
x-ray therapy. Gross disappearance in most cases 
has been temporary with recurrence of the tumor 
later. The effect of deep x-ray, radium, and radon 
in extensive tumors is at best palliative (2,3, 4) 
so that there is every justification for radical 
surgery whenever possible. 

It is well known that extensive tumors of the 
bladder can exist for considerable periods of time, 
even years, before metastases occur; hence the 
bladder in some respects is a favorable site for 
the application of radical surgery. Unfortunately, 
a considerable majority of these cases are not suit- 
able for surgery. A great many infiltrating carci- 
nomas involve the base of the bladder, including 
the trigone and ureteral and vesical orifices, thus 
complicating the surgical problem 

Total removal of the bladder with diversion of 
the urine is often the sole hope of cure, or at least 
relief, from distressing symptoms. Diversion of 
the urinary stream itself may often be the major 
problem. Transplantation of the ureters into the 
sigmoid is perhaps the most ideal procedure, but 
it is accompanied by appreciable immediate and 
late mortality. When the trigone area is involved, 
there is often obstruction of the ureteral orifices 
resulting in various degrees of dilatation of the 
upper urinary tract. Patients with dilated ureters 
and impaired kidneys are poor candidates for 
ureterosigmoidostomy and when such impairment 
is present nephrostomy or ureterostomy are the 
remaining possible procedures. Following diver- 
sion of the urine by one of these procedures, com- 
plete removal of the urinary bladder is a sound 
and well established procedure. Hinman has re- 
cently reviewed the literature on total cystectomy 
for cancer and, in 254 cases, the mortality was 
34.2 per cent. In the 75 cases reported since 1926 
there were 19 operative deaths, a mortality of 


From the Department of Urology, University of Virginia Hos- 
pital, Charlottesville, Virginia. 


M.D., Charlottesville, Virginia 


25.3 per cent. Such a mortality seems high, but it 
must be recognized that such patients are doomed 
and in addition many suffer from intolerable blad- 
der symptoms. From his personal experience 
Hinman reported 6 of 21 patients living and well 
after total cystectomy for carcinoma. 

It is the purpose of this communication to re- 
port an operative procedure which proved invalu- 
able to the authors in a recent case. After prelimi- 
nary diversion of the urine by means of nephros- 
tomy, an attempt was made to remove the entire 
urinary bladder, according to the usual technique. 
In so doing it was found that the carcinoma from 
the base of the bladder had extended locally 
through the bladder wall and was beginning to 
involve the cervix and vaginal vault. The usual 
technique of total cystectomy was then necessarily 
modified and combined with panhysterectomy. 


Mrs. H. V. S., a 48 year old multipara, was admitted to 
the Urology Service of the University of Virginia Hospital 
April 1, 1939 with a history of occasional hematuria since 
her first pregnancy, 28 years previously. One year before 
admission she had noticed a gradual increase of bladder 
irritability with a dull pain in her right flank. She came to 
the hospital, however, because of sudden severe pain in the 
left flank associated with chills and fever. For 2 months 
before admission there had been intermittent hematuria 
and she had lost about 30 pounds. 

Examination revealed a pale, anemic woman who showed 
evidence of weight loss. Abdominal examination revealed 
a mass below the right costal margin which was thought 
to be the right kidney. On vaginal examination a distinct 
area of induration at the base of the bladder could be felt 
through the anterior wall of the vagina. The uterus was of 
normal size, in good position, and freely movable. Cys- 
toscopy revealed an extensive, irregular, papillary tumor 
involving the entire base of the bladder. It completely 
obscured the trigone and ureteral orifices and extended 
upward on the posterior wall for a few centimeters. This 
tumor began just proximal to the vesical orifice and ex- 
tended about halfway up on each lateral wall. It was im- 
possible to catheterize the ureteral orifices. Intravenous 
pyelograms revealed no function in the right kidney after 
an hour and a half. On the left there was considerable 
dilatation of the ureter and marked hydronephrosis of the 
upper half of the kidney. The patient was obviously living 
upon one-half of the left kidney with little or no renal 
reserve. The blood urea, however, was normal. X-ray 
films of abdomen and chest revealed no evidence of metas- 
tasis. Hemoglobin was 75 per cent and red cell count was 
4.6 million. A biopsy specimen from the tumor showed an 
epidermoid carcinoma which was estimated to be some- 
where between grade II and III malignancy. It was obvious 
that electrofulguration, radon, and deep x-ray therapy 
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Fig. 3. Total specimen removed. 


could offer nothing beyond mere palliation for such an 
extensive tumor. 

A left nephrostomy was performed under spinal anes- 
thesia to relieve the bladder symptoms. Following this the 
patient voided no urine, indicating that the right kidney 
was completely blocked. The intense bladder symptoms 
were entirely relieved and the general strength of the pa- 
tient improved considerably. After much deliberation it 
was decided to carry out abdominal exploration with the 
hope that no tumor would be found outside the bladder 
and a total cystectomy could be performed. 

Operation was performed on April 25, 1940. A low, mid- 
line, abdominal incision was made from the symphysis to 
the umbilicus. A careful search was made for evidence of 
metastases. No palpable lymph nodes were found anywhere 
in the pelvis or along the aorta. The liver was smooth. A 
large hydronephrotic, apparently functionless, kidney was 
present on the right. A large area of induration involving 
the base of the bladder could be palpated through the 
anterior bladder wall. The induration did not seem to ex- 
tend laterally from the confines of the bladder itself. This 
induration seemed to involve the vaginal vault and cervix 
and it was obvious that there was no hope of curing the 
patient unless the cervix, uterus, and upper third of the 
vagina were removed with the bladder. As this presented 
the only possibility of cure, the following operative pro- 
cedure was carried out. 

The peritoneum was divided at its reflection from the 
bladder anteriorly as indicated by Figure 1. The dotted 
line indicates the extent of peritoneum removed with the 
operative specimen. The round ligaments were next divided 
and ligated on both sides. The lateral aspects of the broad 
ligaments, together with the ovarian arteries, were next 
divided and ligated. The ureters were then isolated near 
the brim of the pelvis, divided, and ligated as shown in 
Figure 2. The distal portions of the ureters, consisting of 
the last 3 inches, were then dissected up from the floor 
of the pelvis as shown in Figure 2 and carried forward with 
the base of the bladder and uterus. Because the ureters 
were carried forward as shown, the usual procedure of 
clamping and dividing the uterine arteries was not feasible. 
It was then decided to ligate the anterior branch of the 
internal iliac arteries on both sides. These were ligated, 
together with a moderate amount of surrounding tissue 
(Fig. 2), followed by division of the ureterosacral ligaments. 
Ligation of the anterior branch of the internal iliac made 
division of the ureterosacral ligaments fairly easy. The 


uterus was then completely free except for its vaginal and 
vesical attachments. It was easy to separate the bladder 
from the symphysis by blunt dissection and to isolate and 
divide the urethra. The lateral ligaments and blood vessels 
to the bladder were then clamped, divided, and ligated, so 
that the uterus and bladder were entirely free except for 
the vaginal attachments. The vagina was then freed from 
the rectum posteriorly, following which it was clamped 
and divided and the total specimen removed in one piece 
as shown in Figure 3. 

A little over 2 hours were required to carry out the 
operative procedure described. At the end of this time 
the patient’s blood pressure had begun to fall and it was 
necessary to give her intravenous fluids and a transfusion. 
It was deemed inadvisable to keep the patient on the oper- 
ating table longer in order to attempt to reperitonealize 
the raw area in the pelvis and a sheet rubber dam was 
placed over the denuded area and brought out the lower 
angle of the wound. The peritoneal cavity was closed with 
a continuous suture of plain catgut and the rectus fascia 
closed with mattress sutures of No. 1 chromic catgut. The 
vagina was left open and a Penrose drain was inserted 
from above to the outside. 

The patient did remarkably well following this radical 
procedure and in the subsequent days the pulse rate did 
not go above 100. There was a slight fever for the first 10 
days. For the first few days after operation there was 
moderate postoperative distention following which there 
have been no gastrointestinal symptoms whatever. The 
rubber dam was removed from the lower end of the incision 
at the end of 1 week and after moderate drainage for a few 
days, healing promptly occurred. At the end of the second 
week a thrombophlebitis of the left leg developed with 
temperature going to 102.6 degrees. As a result of the 
phlebitis the patient was kept in bed for 3 weeks and at 
the end of 39 postoperative days she was ready to go home. 
It was decided to change the nephrostomy tube before dis- 
charge. This was unfortunately followed by a chill and a 
febrile course which delayed her final discharge for 12 addi- 
tional days. She then left the hospital in good condition, 
comfortable, and with a hemoglobin the same as on ad- 
mission. 

The patient returned to the hospital 2 months later 
greatly improved. She had learned to take care of the 
nephrostomy tube and seemed to be contented. She could 
go anywhere she wished and had no complaints. The ne- 
phrostomy catheter was inadvertently removed and in an 
effort to insert a larger catheter a false pocket must have 
been made because catheters could not be reinserted into 
the kidney. It was necessary to readmit the patient and 
perform a ureterostomy. The nephrostomy tube was later 
reinserted so that optimum drainage would take place 
from her only functioning kidney. This enabled through- 
and-through irrigation of the kidney to be carried out. She 
received 12,150 r units of deep x-ray therapy to the lower 
abdomen in the hope that any remaining malignant cells 
in the perivesical lymphatics might be destroyed. This was 
given in divided dosages over a period of 52 days by Dr. 
Vincent W. Archer, roentgenologist to the University Hos- 
pital. The patient is now in good general condition and is 
able to travel and care for her ureterostomy and nephros- 
tomy tubes. She is comfortable, has no complaints, and 
seems to be satisfied with the results. There have been no 
symptoms whatever from the nonfunctioning right kidney. 

The pathological specimen, Figure 3, consisted of urinary 
bladder, uterus, tubes, ovaries, a portion of the vagina, the 
lower several inches of both ureters, broad and round liga- 
ments. It can be seen that the entire floor and .trigonal 
area of the bladder is the site of a raised, irregular, grayish 
mass, the diameter of which measures roughly 6 by 5 centi- 
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meters. The ureteral orifices could not be easily identified. 
The remainder of the bladder wall is normal. Infiltration 
of the bladder wall by the tumor is readily visible in the 
photograph and the point at which it was beginning to in- 
volve the vesicovaginal septum can be seen. Microscopic 
section revealed an infiltrating grade IIT epidermoid car- 
cinoma. 

It is obvious that a very radical, extensive pro- 
cedure was carried out in the foregoing case. We 
feel that it was justified because any other form 
of therapy would have been only palliative. Radi- 
cal surgery was the one chance of possible cure of 
this patient. It is entirely possible that a cure has 
not been achieved, and the fina] result may not be 
known for years. The patient has at least been 
entirely relieved of her distressing, almost intoler- 
able, bladder symptoms for the 15 months which 
have elapsed since operation. 

The purpose of reporting this case has been to 
call attention to the possibility of removing the 
entire urinary bladder and at the same time com- 
bine it with a panhysterectomy. The operation is 
made feasible by ligation of the anterior branch of 
the internal iliac artery below the brim of the 
pelvis. At the time this operation was performed 
we were unaware that the late Franklin H. Martin 
(6) first proposed such a procedure for either can- 
cer of the uterus, which had extended to the blad- 
der, or cancer of the bladder, which had extended 
to the uterus. He believed that it was possible to 
cure such cases in which all vestiges of malignant 
tumor could be removed. His technique of re- 
moval of the uterus and bladder was somewhat 
similar to the one which we have used except that 
he inserted clamps through the vagina for several 
days to hold the broad ligaments and uterine 
arteries. The clamps were removed later after 
obliteration of the vessels had occurred. The op- 
eration was carried out by Martin in 1899, at 
which time he transplanted the ureters into the 
rectum for diversion of the urine. The patient 
unfortunately died 4 hours later in shock. 

In a review of the literature a similar case was 
reported by Walton Martin (7) in 1910. He 
brought the ureters out to the skin margin and 
stated that at the end of 35 days the patient 
seemed to be doing well. Antonucci also mentions 
carrying out a similar operation in 1928. Ina very 


recent publication Vas Concellos and Da Costa 
report the use of an identical technique to remove 
the bladder and internal generative organs. They 
also stress the ligation of the internal iliac below 
the origin of the gluteal vessels in order to control 
bleeding. 

The technical success in our case is indicative 
of the feasibility of carrying out such an extensive 
operation as total cystectomy combined with pan- 
hysterectomy. Such a procedure as we have re- 
ported is obviously indicated only in an occasional 
case. Although our patient is living and well only 
15 months, this report will call attention to a 
valuable operation in the hope that more cases in 
which it is applicable will be recognized. 


SUMMARY 


1. Extensive carcinoma of the bladder is one of 
the most distressing and almost surely fatal con- 
ditions encountered in urology. Evidence indi- 
cates that fulguration, radon, and deep x-ray 
therapy at the present time offer only palliation. 

2. Radical surgery is indicated in extensive car- 
cinoma of the bladder when there is no clinical 
evidence of extension beyond the bladder wall. 

3. A case is presented in which patient suffered 
from a large epidermoid carcinoma of the bladder 
infiltrating the base and involving the adjacent 
portion of the vagina but without evidence of 
metastasis or extension beyond this area. 

4. Asurgical technique is shown illustrating the 
feasibility of removing the entire urinary bladder, 
together with the uterus, broad and round liga- 
ments, ovaries, tubes, cervix and upper portion of 
the vagina en masse. This procedure, although 
radical, offers the only hope of cure in such cases 
as reported here. 
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THE END-RESULTS OF THE TREATMENT OF 
MALIGNANT TUMORS OF THE PALATE 


GORDON B. NEW, M.D., F.A.C.S., and O. ERIK HALLBERG, M.D., 


Rochester, Minnesota 


HE most common malignant tumors of 

the palate are squamous cell epitheli- 

omas and adenocarcinomas of the mixed 

tumor type. In order to determine the 
results obtained in the treatment of malignant 
tumors of the palate at the Mayo Clinic, we have 
reviewed the histories and pathological specimens 
of 173 cases of malignant tumors in this region 
which were observed in the years 1907 to 1939, in- 
clusive. During this same period 236 cases of be- 
nign tumors of the palate were observed. This 
makes a total of 409 cases of tumor of the palate. 
Table I shows the relative incidence of the various 
benign and malignant tumors of the palate and 
the sex of the patients. 


ADENOCARCINOMA OF MIXED TUMOR TYPE 


Adenocarcinoma, mixed tumor type, presents a 
characteristic appearance in the palate. It is a 
hard, rounded tumor with a smooth mucous mem- 
brane over the surface, and it is sometimes found 
on routine examination. The most frequent site 
of such tumors in the head and neck is the parotid 
region; but, they may occur in the submaxillary 
region, floor of mouth, palate, larynx, pharynx, 
nasopharynx, tongue, upper lip, cheek, and orbit. 

They have been given various names by 
pathologists and show many variations in their 
histological structure. They have been named 
fibromyxo-endothelioma, endothelioma, adeno- 
cystendothelioma, cylindroma, and chondrocar- 
cinoma, depending upon the predominating type 
of cell present. Broders expressed the opinion 
that these tumors are all adenocarcinomas of the 
mixed tumor type, and this term was used by one 
of us (New) and Childrey in a report in 1931. 

From 1907 to 1939, inclusive, 76 cases of adeno- 
carcinoma, mixed tumor type, of the palate were 
observed at the Mayo Clinic. Figure 1 shows the 
various sites of this neoplasm in the head and neck. 

When this neoplasm involves the palate, it fre- 
quently causes few, if any, symptoms until it be- 
comes rather large. It grows so slowly that the 
enlargement does not interfere with the function 
of the pharynx or palate. Mechanical interference 


From the Section on Laryngology, Oral and Plastic Surgery, 
Mayo Clinic and Mayo Foundation. 


with deglutition and swallowing may be the only 
symptom if the tumor fills the upper part of the 
mouth. The patient may notice that the upper 
denture does not fit, owing to the gradual enlarge- 
ment of the tumor. Patients may complain of 
nasal obstruction as a result of extension of the 
neoplasm into the floor of the nose. 

The average age of the patients in the 76 cases 
at the time of examination was 50 years for males 
and 42 years for females; the youngest patient was 
12 years of age, and the oldest, 80 years. This 
type of tumor occurs most frequently in the fourth 
and fifth decades. Table II shows the duration of 
symptoms. In many of the cases the tumor had 
been present for many years before it caused the 
patient to consult a physician. The fact that the 
tumor had been present for to to 20 years in 14 
cases is evidence of this. 

The tumor may fill the mouth almost com- 
pletely and the patient may accommodate himself 
to its presence. The largest tumor was 9 centime- 
ters in diameter; it was lobulated, cystic, and 
filled the mouth completely. The smallest tumor 
was 5 millimeters in diameter. Tumors of this 
type may extend into the nose and antrum or 
nasopharynx. In 2 cases there was direct intra- 
cranial extension through the ethmoid and sphe- 
noid bones. 

The average duration of symptoms in the 76 
cases was 4.75 years; the shortest duration was 1 
month, and the longest, 30 years. In almost half 
of the cases the tumor was situated at the junc- 
tion of the hard and soft palate. This might be of 
some significance since this is the main location 
for the openings of the ducts of the mucous glands. 
In 19 of the 76 cases the tumor involved the hard 
palate; in 16 cases it involved the soft palate. It 
is rare to see a mixed tumor in the midline (Fig. 
2); a tumor was found here in only 4 of the cases. 

Usually adenocarcinomas of the mixed tumor 
type are rather hard, smooth and sessile, and oval 
in shape (Fig. 3). At times there are soft regions 
in the tumor, and some tumors are nodular. They 
are encapsulated to begin with (Figs. 4a and b) 
and frequently produce a saucer-shaped cavity in 
the bone of the hard palate. Ulceration was pres- 
ent on the surface in 15 of the cases. 
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TABLE I.—TUMORS OF PALATE: INCIDENCE 
ACCORDING TO TYPE OF TUMOR AND SEX 
OF PATIENT 


| Sex 


Type of tumor | a 
| Male Female 
- Papilloma “395. ~ a any 
Annona ai 7 8 | 3 | 5 : 
| Fibroma : "4 } 8 ; 8 7 
Hemangioma : _ 8 | 6 2 
Benign | Ly mphangioma _ ne | 4 < 
Lipoma ; | I I 
Biusstonis (earun palatinus) | . - 24 | 50 “i 
Foreign body giant cell tumor ; ’ w at I 
| Total for benign tuners - ae ‘ ae | go 
Squamous cell epithelions | 84 | 75 a 
Adenocarcinoma (mixed tumor 76 & <e 40 - 
type) 
Melano epithelioma : 3 2 1 7 
Malig Fibrosarcoma } 1 3 
nant —~ - - 
Fibromyxosarcoma I I 
Myussenounnn —_ I I 
Chaniieossmonnn : I I 
Ly mnlicuarana e j I 


Total for malignant tumors 173 117 56 


Total for benign and malignant tumors 409 263 140 


The majority of the tumors contain regions of 
epithelial cells which fade into masses of mucoid 
material, connective or cartilaginous tissue. It is 
well known that the epithelial cells of the so called 
mixed tumors often show a great tendency to 
polymorphism. This is exemplified by the fact 
that in these tumors one finds oval cells, round 
cells, and spindle cells of various sizes. Columnar 
cells, cuboidal cells, and sometimes squamous cells 
with intercellular bridges or spines also are found. 
In the regions of squamous cells one occasionally 
finds pearly bodies. 

The epithelial cells may be arranged in acini, 
tubules, or alveoli. The tubules often produce a 
vascular effect. The epithelial cells may also be 
arranged in solid masses or narrow strands of 
small, flattened, compact epithelium of basal 
type, which mingle with stellate, mucous, connec- 
tive tissue or cartilage cells. Even in cases in 
which mucous connective tissue and cartilage are 
absent, the tumors can be recognized as adeno- 
carcinomas of the mixed tumor type. The poly- 
morphism and arrangement of the epithelial cells 
are the distinctive features. The neoplasm can be 
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Fig. 1. Incidence of adenocarcinoma, mixed tumor type, 
of the head and neck according to the site of the lesion. 
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graded depending upon the appearance of the cell 
and the amount of mitotic figures present. 

There should be little difficulty in diagnosing 
this type of tumor on the basis of the situation, 
the long duration, the movable, hard, nodular tu- 
mor. Fibromas or fibrosarcomas are about the 
only tumors that simulate adenocarcinoma of the 
mixed tumor type. Frozen sections are always 
prepared at the time of the operation and are ex- 
amined microscopically. 

Treatment. Adenocarcinomas of the mixed tu- 
mor type are removed surgically when it is at all 
possible. At times, preliminary ligation of the 
external carotid is performed, and an incision is 
made in the palate down to the capsule of the 
tumor. The tumor is shelled out by blunt or finger 
dissection. Nitrous oxide-oxygen and ether may 
be administered intratracheally or pentothal so- 
dium may be given intravenously to produce an- 


TABLE II.—DURATION OF SYMPTOMS IN ADENO- 
CARCINOMA OF THE MIXED TUMOR TYPE 
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“ases 
Duration of symptoms = a 
years | 
Number Per cent 

Less than 1 el 17 a _ —_ 
— -° Seer 
2tos nea nee Se ee 
—_—  » ££. oor 
rotowo =—t—“i‘i‘;UCOC*d.”C*édtS”*dT:*«‘i 
——_— »  - oC ba gm 
Lesion discovered accidentally | 6 | 7.9 
Duration not stated - a ae pe 2.6 7 
Total mpApae = i ~_-s 7 100.0 - 
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Fig. 2, left. Adenocarcinoma, mixed tumor type, in midline of palate. 
Fig. 3. Adenocarcinoma, mixed tumor type, of the left side of the palate. 


esthesia. If the tumor is attached to the perios- 
teum of the bones of the palate, the bone is cau- 
terized with surgical diathermy. If the tumor has 
extended up into the nose or maxillary sinus, a 
very wide removal with surgical diathermy is 
necessary. Radium seeds or needles are used at 
the time of operation if it is questionable whether 
the entire tumor has been removed. Perforation 
of the palate or of the nasal fossa sometimes re- 
sults. This is later closed with a dental plate. If 
the tumor is so extensive that complete removal 
seems impossible, radium seeds or needles are in- 
serted into the neoplasm, sometimes at repeated 
stages a few months apart. Although this type 
of tumor is generally not radiosensitive, much 
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may be accomplished with this type of treatment, 
particularly in cases in which the tumor recurs. 

In all but 1 of the 76 cases the tumor was re- 
moved through the mouth. In this case the pa- 
tient had a large mixed tumor of the palate and 
maxillary sinus, and resection of the superior 
maxilla was performed in 1913. He has had sev- 
eral local recurrences since then, but he is well at 
the present time, 27 years after first operation. 

In the 76 cases, the lymph nodes of the neck 
were not removed unless metastasis was present. 
Few of these tumors metastasize. In 13 of the 
cases the lymph nodes of the neck were palpable 
at the time of the first examination. In 4 of the 13 
cases the enlarged lymph nodes were removed. 





Fig. 4. a, left, Adenocarcinoma of mixed tumor type removed at operation. b, 


Gross appearance of cut section of lesion. 
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TABLE III.—FIVE YEAR AND TEN YEAR SUR- 
VIVAL RATES IN CASES OF ADENOCARCI- 
NOMA (MIXED TUMOR TYPE) OF THE PALATE 






















































































| Lived 5 or Lived 10 or 
2 more years * more years 
gS | after treat- = after treat- 
| 2 | ment Fs ment 
Treatment | ha — = 
| w | ke n : 
3 5 2 
%|§ < Percent] % | § + Per cent 
Z| S| 5 joftraced| 4 | S| § | oftraced 
oO | «|! Z |patients*} © | a& | Z |patients* 
Irradiation only 7 71 si @ si «4 I 25 
(palliative) | 
SS as a eae Se ciao _— 
Surgical diathermy | 14 14/13] 93 o | 10 9 go 
and irradiation 
Excision and surgi 23 | 22 | 21 95 19 | 17 | 13 76 
cal diathermy | | | 
(with or without | 
irradiation) | 
Excision (only) lot el oe) se | Sts 6 100 
| | 
Total 53 | 52 46 | 88 | 42 | 37 | 29 | 78 





*Inquiry as of January 1, 1940. The 5 year survival rate was deter- 
mined by a study of cases in which the patients were treated 5 or more 
years before this investigation, that is, in 1934 or earlier. The 10 year 
survival rate was determined by a study of cases in which the patients 
were treated in 1929 or earlier. 


Microscopic examination of these revealed adeno- 
carcinoma, grade 2 of the mixed tumor type. 

In 25 per cent of the 76 cases operation, irradia- 
tion, or both had been employed before the pa- 
tients came to the clinic. In 7 cases in which irra- 
diation had been used alone before the patients 
came to the clinic, the tumors were so situated and 
fixed that they were considered inoperable; there- 
fore, irradiation only was used at the clinic. 

Results. The results of the treatment are shown 
in Table III. In g cases in which there was no re- 
currence following excision the tumors, which 
were encapsulated, were shelled out without rup- 
ture. In 23 cases in which surgical diathermy was 
used as well as excision the bone was involved, and 
it was necessary to destroy the periosteum or part 
of the bones of the palate or superior maxilla in 
order to remove the tumor. In the 14 cases in 
which surgical diathermy and irradiation were 
used the bone also was involved, and irradiation 
was used in addition to diathermy. 

In the 4 cases in which enlarged lymph nodes 
in the neck were removed the duration of life was 
as follows: 1 year in I case, 4 years in I case, 9 
years in 1 case, and in the remaining case the pa- 
tient is still alive 32 years after operation. The 
large number of patients who lived 5 and 10 years 
after treatment tends to prove that most tumors 
of this type have a low grade of malignancy. 


SQUAMOUS CELL EPITHELIOMA OF THE PALATE 


Primary squamous cell epitheliomas of the pal- 
ate are infrequent. Because of the fact that in a 





Fig. 5. Squamous cell epithelioma, grade 2, of the soft 
palate. 


case of very extensive involvement it is difficult 
to tell just where the tumor originated, only those 
cases in which we believe that the tumor started 
in the palate are included in this series. Tumors 
that secondarily involve the palate, that is, those 
that started in the gum, tonsil, pharynx, maxil- 
lary sinus, or cheeks, were not included in this 
group. From 1907 to 1939, inclusive, 84 cases of 
primary squamous cell epithelioma of the palate 
were observed at the clinic. During this time ap- 
proximately 5,000 cases of malignant tumors of 
the buccal cavity were observed. 

Forty per cent of the 84 patients complained of 
soreness of the mouth. Twelve patients had trou- 
ble wearing their dental plates as the plate either 
did not fit or hurt them. The first symptom in 2 
cases was enlarged cervical lymph nodes. One 
patient complained of bleeding from the mouth. 
In some cases the growth was found accidentally. 

The average age of the patients was 58.2 years, 
and only 1o.7 per cent of the patients were women. 
The duration of the tumors varied from a few 
weeks to several years. Sometimes the presence 
of a thickened leucoplacia may have been noted 
for years, and then the growth became active and 
underwent ulceration. 

In 50 per cent of the cases the tumor was found 
in the soft palate, and in 25 cases it was situated 
in the hard palate alone. In 5 cases the mass was 
situated in the uvula and the adjacent part of the 
soft palate; in 2 cases the tumor was situated on 
the upper surface of the soft palate. In 26, or 30.9 
per cent, of the 84 cases the tumor had extended 
into the adjacent structures, that is, into the nose, 
nasopharynx, maxillary sinus, and pharynx. 

The low grade tumors appear as grayish ulcer- 
ated lesions and sometimes are papillary. The 
more malignant lesions have soft, easily bleeding 
surfaces. Although the diagnosis in all cases must 
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TABLE IV.—SQUAMOUS CELL EPITHELIOMA OF 
THE PALATE: INCIDENCE ACCORDING TO 
GRADE OF MALIGNANCY 








Cases 
Grade a EER 
Number Per cent 
I II 15.3 
2 25 34-7 
3 } 30 $1.7 
4 6 8.3 
ee ce Ee a ee —- 
Total | 72 100.0 





be made microscopically by using fresh frozen 
sections at the time of operation, usually it can be 
made by the appearance of the lesion (Fig. 5). 

Treatment. We believe that removing the local 
growth with surgical diathermy under anesthesia 
produced by the intratracheal administration of 
nitrous oxide-oxygen and ether or by the intra- 
venous use of pentothal sodium offers the best 
chance of getting rid of the lesion. A large seques- 
trum usually follows the removal, and the greater 
part of the soft palate is lost. A dental plate is 
required to close the opening. Irradiation is ad- 
ministered directly into or over the involved re- 
gion in cases in which the lesion is active. 

Nine patients with palpable glands had gland 
dissection in addition to the treatment of the local 
lesion. They all showed involvement microscopi- 
cally. Of these, 6 returned later to the clinic for 
examination, and they lived on an average of 514 
years after the initial treatment. Seventeen pa- 
tients received radium, x-ray, or both. Five did 
not receive any treatment at the clinic, the lesion 
being too far advanced, but they had palliative 
x-ray at home. The grade of the tumor and the 
results are shown in Tables 1V and V. 


OTHER MALIGNANT TUMORS 


The malignant tumors other than the adenocar- 
cinoma and squamous cell epithelioma that were 
encountered in the 173 cases are listed in Table I. 
The treatment of these tumors depends upon the 
activity of the growth. If the tumors are encapsu- 
lated, surgical removal is advisable. The use of 
diathermy and radium depends upon the extent 
of the lesion. Irradiation is also used externally. 

Of the 3 patients who had melanoepithelioma 
and were treated with diathermy and radium, 1 
lived 4 years after treatment, and the others, 2 
years after treatment. In 1 of them the lesion 
was inoperable and palliative irradiation was used. 

In 4 cases the patients had a fibrosarcoma. In 3 
of the cases the tumor was removed surgically and 


TABLE V.—RELATION OF FIVE YEAR SURVIVAL 


RATE TO GRADE OF MALIGNANCY IN CASES 


OF PRIMARY SQUAMOUS CELL EPITHELIOMA 
OF THE PALATE 


| | Lived 5 or more years 


Grade of | after treatment 








tumor, on Cases* Patients a i simian 
aad ases aced* 
- - of traced | Per cent of 
4 Number traced 
patients 
I | 5 5 5 | 100 
2 | 20 | 16 | ¥ | 44 
3 | I 21 8 | 38 
$ | 5 5 | 
es ae ae eee eee 7 2, 
Not statedt 9 5 | 
Total 60 | 52 | 20 38 





*Inquiry as of January 1, 1940. This group includes only patients who 
were treated in 1934 or earlier. 

tIn these cases the patients were treated in the years 1910 to 1918, 
inclusive. 
the bone destroyed with surgical diathermy. In 
addition, 1 patient received radium treatment. 
Of these 3 patients, 1 had no recurrence in 5 
years; 1 had none in 10 years, and 1 had none in 
20 years, respectively, after the initial treatment. 
The fourth patient had a very extensive involve- 
ment of the palate and a fibrosarcoma, grade 4, 
involving lymph nodes. Radium was used as a 
palliative measure, but patient died 1 month later. 

The patient who had a fibromyxosarcoma also 
had extensive involvement of the soft palate and 
of the lymph nodes in both cervical regions. This 
patient, a boy, aged 13 years, was treated with 
radium and x-rays but died 2 years later. 

The patient with myxosarcoma of the palate, a 
girl, aged 7 years, had had difficulty in swallowing 
for 3 weeks and swelling of lymph nodes of neck 
for 2 months. She died a month after treatment. 

The patient with chondrosarcoma of the palate, 
a woman, aged 49 years, had had a tumor re- 
moved from her palate 10 years before examina- 
tion at the clinic. The tumor had recurred 4 years 
prior to her examination at the clinic, and 2 years 
before her examination a growth had caused bulg- 
ing of the ala of the nose. At the time of her ex- 
amination at the clinic, she had a huge hard 
growth that involved the entire palate and max- 
illary sinus and caused bulging of the right eye. 
Palliative roentgen therapy only was employed. 

Of the 3 patients with lymphosarcoma, 2 were 
males and 1 wasa female. Their ages were 1 year, 
II years, and 43 years, respectively. They all had 
palpable lymph nodes at the time of their exami- 
nation. All received palliative roentgen therapy 
with some improvement, but they all died within 
11 months, apparently of generalized metastasis. 
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INTRASPINAL EPIDERMOIDS, DERMOIDS, 
AND DERMAL SINUSES 


CARL FELIX LIST, M.D., Ann Arbor, Michigan 


NTEREST in rare diseases is aroused first by 
detailedfcase reports, but when the series of 
observations becomes large and diversified, 
single cases lose their value as curiosities. 

One is then tempted to combine the mosaic of in- 
dividual observations into a general pattern and 
to outline the salient features of the disease entity 
in question. 

For such an undertaking, I have selected the 
intraspinal epidermoids, dermoids, and dermal 
sinuses because of an opportunity to observe per- 
sonally 5 such cases. These, presented below, will 
bring the total number reported to 56. 

First it will be necessary to define what is meant 
by the terms ‘epidermoid, dermoid and dermal 
sinus,” because the terminology on this subject is 
rather confused. For example, frequent reference 
is made to the “pearly tumor” which merely 
describes the shiny macroscopic appearance of 
some epidermoids, or ‘‘cholesteatoma” which 
represents no anatomical entity, but has been used 
indiscriminately to designate epidermoids, der- 
moids, certain mesenchymal tumors and chronic 
inflammatory conditions. 

Epidermoids, dermoids, and dermal sinuses are 
heterotopic formations composed of elements of 
the skin. They are dysembryonic malformations 
(hamartomas) rather than true neoplasms, and 
are referred to in this paper as tumors because of 
their expanding nature. 

Epidermoids are composed of the superficial 
(epidermal) layers of the skin. Dermoids contain 
all layers of the skin, epithelial and mesenchymal, 
and also the accessory cutaneous organs such as 
sebaceous glands and sweat glands and hair folli- 
cles. Dermal sinuses are tubular formations 
which may have the histological characteristics of 
epidermoids, dermoids, or both, but which are 
always in direct connection with the skin. Thus, 
a pilonidal cyst is a dermal sinus containing hair. 
In all three of the above conditions named the 
viable cells form a thin capsule or wall, and the 
interior consists of cheesy amorphous masses of 
dead, cornified epithelial cells, and, in dermoids, 
also of sebaceous matter and hair. Hair contain- 
ing tumors have always been classified as der- 
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moids in this study, even though microscopic 
examination of the cyst wall showed no cutaneous 
appendages. As Bostroem pointed out, only a 
small area of the dermoid cyst wall, the “ dermoid 
villus,” may possess hair follicles and other ac- 
cessory cutaneous structures, whereas the remain- 
ing portion is purely epidermal in character. 


ILLUSTRATIVE CASES 
1. Epidermoids 


CasE 1. Low back pain syndrome with right sciatic 
radiculitis. Myelographic evidence of benign intradural 
tumor at the level of the third lumbar vertebra. Intra- 
arachnoid epidermoid removed. Perfect recovery. R. L., 
No. 459,514, male, aged 14 years, referred by Dr. W. 
Towsley, Midland, Michigan, admitted to hospital April 
IO, 1940. 

For 7 months prior to admission, the patient complained 
of increasingly low back pain with radiation along the pos- 
terolateral aspect of the right thigh and calf. The pain was 
sharp, occasionally shooting in character and was increased 
or elicited by movements, sneezing, laughing, and straining. 

On examination, the patient stood with a protective 
posture, keeping the right leg flexed in knee and hip and 
slightly externally rotated. The third and fourth lumbar 
spinous processes were tender to percussion. Considerable 
spasm of the erector trunci was present. Extension of the 
lumbar spine was markedly limited and painful, whereas 
flexion was only moderately limited. The neurological signs 
were confined to the right lower extremity, except for 
Laségue’s sign which was strongly positive on the right and 
suggestive also on the left. There was flabbiness of right 
gluteus maximus and hypotonicity in the distal segments of 
the right lower extremity. Slight paresis was present in the 
gluteus maximus and hamstring muscles on the right. The 
right knee reflex and hamstring reflexes were diminished 
and the ankle reflex was absent on that side. Mild tactile 
and thermic hypesthesia and hypalgesia were demonstrable 
in the fifth lumbar and first sacral dermatomes. Sphincter 
functions were unimpaired. 

Spinal puncture, done in the lateral recumbent position, 
revealed colorless spinal fluid under 155 millimeters pres- 
sure of water. There was no manometric block. Cell count 
was 0; Pandy, positive; total protein, 93 milligrams per 
cent; goldsol, 001221000; mastic, 221000; Kahn, negative. 

Roentgen-ray examination of the lumbar spine showed 
no bony changes. 

Myelography, first done with air, later on repeated with 
lipiodol, revealed an identical picture in each (Fig. 2a and b). 
A smooth ovoid, intradural tumor was outlined posterior 
to the body of the third lumbar vertebra and interverte- 
bral disc below. The tumor did not obstruct the spinal 
canal completely. 

Diagnosis was made of intradural tumor of the cauda 
equina at the level of the third lumbar vertebra and inter- 
vertebral disc below. A benign lesion such as an epidermoid 
or dermoid was suspected. 
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Fig. 1. a, left. Epidermoid of cauda equina as shown at 
operation. Case 1.b, Dermoid of lumbosacral portion of the 
cord. Autopsy specimen, reproduced from Pitotti’s article. 


Laminectomy was performed by Dr. M. M. Peet, on 
April 19, 1940, under avertin-nitrous oxide anesthesia. The 
posterior laminae of the second, third, and fourth lumbar 
vertebrae were removed and the dura was opened. A glis- 
tening pearly white tumor, the size of a walnut was found 
lying between the roots of the cauda equina, covered by 
arachnoid. The tumor looked exactly like a silkworm co- 


coon (Fig. 1a). It had a thin, avascular capsule and was 
removed in toto without rupturing it. 

Pathological report: epidermoid cyst, filled with kerati- 
nized dead epithelial cells. 

The postoperative course was entirely uneventful. 
Check-up examination, 2 months after operation, re- 
vealed no abnormal findings except for an absent right 
ankle reflex. The patient had no complaints. 

CasE 2. History of three back injuries. Syndrome of 
cauda equina lesion. Herniated nucleus pulposus (between 
third and fourth lumbar vertebrae) or traumatic arach- 
noiditis was suspected clinically. Myelography revealed 
tumor between third and fourth lumbar vertebrae. Intra- 
arachnoid epidermoid found at operation. Removal with 
practically complete recovery. R. M., No. 452,882, male, 
aged 47 years, referred by Dr. W. Mertaugh, Sault Ste. 
Marie, Michigan, was admitted to hospital November 13, 
1939. 

live or 6 years prior to admission, the patient suffered a 
severe back injury in a toboggan accident. For several 
weeks he had severe backache and pains in both legs. Even 
after recovery from the acute symptoms, a dull ache in the 
lumbar spine and pains in the legs persisted, especially on 
exertion. Four years prior to admission, patient sustained 
another back injury (automobile accident). He required 5 
weeks’ hospitalization and a diagnosis of fractured lumbar 
spine was made. There was in addition radiation of pain 
along the course of the left sciatic and of the right crural 
nerve. 

Two years prior to admission, the patient suffered a third 
back injury, when he fell on a steel plate. His left leg be- 
came immediately paralyzed for 15 minutes, and he expe- 
rienced severe pain in the left groin. On admission, the 
patient complained of persistent backache in the lumbar 
region, shooting pains radiating to the anterior surface of 
both thighs, worse on the left, and also of left sciatic pain. 
The pains were aggravated by movements or by coughing. 
During the past 8 years increasing constipation had been 
noticed. 





Fig. 2. a and b, Air-myelogram, Case 1. Epidermoid at third lumbar vertebra. 
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Fig. 3.a and b. Lipiodol-myelogram, Case 2. Epidermoid at third and 


fourth lumbar vertebrae. 


On examination the patient stood with a rigid, anteflexed 
posture, the normal lumbar lordosis being effaced. There 
was considerable spasm of the erector trunci bilaterally, 
with marked limitation of all low back movements. Lasé- 
gue’s sign was strongly positive bilaterally, and sharp pain 
was elicited also on stretching the crural nerves. There was 
paresis of left anterior’ thigh muscles with considerable 
diminution of the left knee reflex. All other reflexes were 
normal. Tactile hypesthesia and hypalgesia were present in 
the left second lumbar to second sacral dermatomes, and 
vibratory sensation was diminished in the left foot. The 
neurological examination was otherwise normal, except for 
horizontal nystagmus. 

Lumbar puncture, done in the lateral position, re- 
vealed so low a spinal fluid pressure that it could not be 
measured nor could the effect of jugular compression be 
determined. The clear, colorless spinal fluid contained 1 
lymphocyte per cubic centimeter; Pandy was strongly 
positive; goldsol ooo11 1000; total protein, 108 milligrams 
per cent. 

Roentgen-ray examination of the spine showed hyper- 
trophic arthritic changes in the lumbar region, but no evi- 
dence of fracture. 

Myelography with lipiodol, injected by lumbar route, 
showed complete obstruction of the spinal canal at the level 
of the fourth lumbar vertebra. Above the obstruction the 
mottled flaky surface of an intradural tumor was outlined 
which extended upward to the level of the intervertebral 
disc between the third and fourth lumbar vertebrae. (Fig. 
3c and d). 

Diagnosis: While clinical history and findings favored the 
diagnosis of posttraumatic arachnoiditis of the cauda 
equina or of rather high herniation of the nucleus pulposus 
on the left (between third and fourth lumbar vertebrae), 
myelography suggested intradural tumor with associated 
arachnoiditis. A meningioma was suspected. 

Operation was performed by Dr. C. F. List, on Novem- 
ber 30, 1939, under avertin-ether anesthesia. The posterior 


laminae of the third, fourth, and fifth lumbar vertebrae 
were removed and also the left inferior articular facet of 
fourth lumbar vertebra, which protruded abnormally into 
the spinal canal, as if it had been previously fractured and 
dislocated. The hypertrophied ligamentum flavum be- 
tween fourth and fifth lumbar and between fifth lumbar 
and first sacral vertebrae was also excised. When the dura 
was opened, an intra-arachnoid, ivory white, soft caseous 
epidermoid, the size of a date was encountered. The tumor 
extended from the level of the third to fourth lumbar ver- 
tebra. Its avascular capsule was exceedingly thin and 
firmly adherent to roots of the cauda equina on the left. 





Fig. 4. Lipiodol myelogram, Case 3. Dermoid extend- 
ing from twelfth dorsal to second lumbar vertebra. Note 
enlargement of spinal canal at that level. Arrow points to 
a markedly atrophic pedicle. 
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There were many dense arachnoid adhesions even beyond 
the confines of the tumor. Because the friable tumor cap- 
sule could not be separated from the nerve roots without 
damage, a complete intracapsular removal of the epider- 
moid contents was performed and then as much of the cap- 
sule was resected as possible. 

Pathological report: epidermoid consisting of desqua- 
mated keratinized epithelium. 

Postoperative course was uneventful except for tem- 
porary retention of urine, requiring inlying catheter for 2 
weeks. 

Check-up examination, 7 months after operation re- 
vealed the following: The patient stated that his pains dis- 
appeared immediately after operation and never returned. 
He walked, moved about, and even danced without dis- 
comfort, but still complained of slight constipation. Ex- 
amination showed almost normal range of back move- 
ments, negative Laségue, no muscular weakness, but slight 
atrophy of left thigh. There was marked diminution of the 
knee reflex and slight diminution of adductor and ankle 
reflex on the left. Mild hypalgesia was present in the sec- 
ond to fourth lumbar dermatomes on the left. 


2. Dermoid 


CAsE 3. Syndrome of cauda equina lesion with marked 
signs of local meningeal irritation. Roentgenological evi- 
dence of intradural tumor extending from the twelfth dor- 
sal to second lumbar vertebrae. Almost complete removal 
of partially intramedullary dermoid of cauda equina and 
conus terminalis. Recovery with residual cauda equina 
syndrome. Considerable late functional improvement after 
secondary orthopedic operations. T. A., No. 432,216, fe- 
male, aged 8 years, referred by Dr. J. T. Jerome, Traverse 
City, was admitted to the hospital October 13, 1938. 

Three years prior to admission, the child complained of 
occasional pain in her right hip, exaggerated by straining. 
For more than a year she also experienced dull backaches 
in the midline of the upper lumbar region. This pain was 
eased by walking about and aggravated by exertion. Re- 
cently it increased in intensity and became almost con- 
tinuous. In the last months prior to admission, the child 
assumed a peculiar twisted posture of her back, urination 
became di‘licult to start, and there were complaints of con- 
stipation and of tingling sensations in both feet. 

On examination, the child stood with a rigid lumbar spine 
and slight list to the right. Severe muscle spasm of the long 
back muscles prevented flexion and extension movements, 
especially of the low dorsal and upper lumbar spine, where- 
as lateral inclination was less limited. There was marked 
local tenderness of the first and second lumbar spinous proc- 
esses; coughing, jugular compression or even flexion of the 
neck produced nonradiating pain in the same location. 
Some stiffness of the neck was present; this was thought to 
be a protective muscle spasm to prevent transmission of 
movement to the upper lumbar spine. The right calf mus- 
cles were slightly atrophic. Bilateral mild equinus posture 
and hypotonicity of the feet were noted. Laségue’s sign 
was strongly positive on both sides. There was slight weak- 
ness of long toe extensors, toe flexors, peronei, and of ham- 
string muscles bilaterally. Patellar and gluteal reflexes 
were diminished, ankle, hamstring, and plantar reflexes 
were absent bilaterally. Sensory or sphincteric disturb- 
ances were absent. Bilateral horizontal nystagmus was 
also noted. 

Lumbar puncture, done by the referring physician, re- 
vealed a clear colorless fluid under pressure of 205 millime- 
ters water. On jugular compression, there was partial 
manometric block. Cell count was 31, type of cell not 
specified; Pandy, strongly positive; and goldsol, o00001 2210. 


Roentgen-ray examination showed definite increase of 
the anteroposterior and transverse diameter of the spinal 
canal, at the level of the twelfth dorsal, first and second 
lumbar vertebrae. Also the pedicles and posterior margins 
of the bodies of these vertebrae showed erosion from 
pressure. 

Myelography, with lipiodol, injected by lumbar route, 
revealed complete obstruction of the spinal canal at the su- 
perior margin of the second lumbar vertebra with “cup- 
ping” of the lipiodol, suggestive of intradural tumor (Fig. 


Diagnosis was made of a slowly growing tumor, located 
in the conus region and upper portion of the c -auda equina, 
corresponding to the bony level of twelfth dorsal to second 
lumbar vertebra. The tumor was thought to be a neurinoma 
or an ependymoma of the filum terminale. 

Operation was performed by Dr. S. Braden, on October 
22, 1938, under avertin-ether anesthesia. The posterior 
laminae of the twelfth dorsal, first, second, and third lum- 
bar vertebrae were removed. The first and second lumbar 
laminae were found to be markedly thinned, the epidural 
fat absent at this level and the dural sac enlarged. After 
the dura was opened, a smooth whitish dermoid of sausage 
shape and the size of a thumb was seen within the arach- 
noid, displacing the roots of the cauda equina anteriorly. 
The lower pole of the tumor was free, yet some nerve roots 
were firmly adherent to its avascular capsule. The dermoid 
consisted of two main masses which were connected by a 
narrow bridge of fibrous and adipose tissue. The upper 
pole of the tumor had an intramedullary location within 
the conus and epiconus from which structures it could not 
be dissected without causing damage. Therefore, the cap 
sule of the dermoid was incised and complete enucleation 
of the sebaceous material containing some hair was per- 
formed. The collapsed remnants of the capsule were 
folded in and sutured to prevent contamination of the 
subarachnoid space with free sebaceous material. 

Histological report: Cyst wall consisting of cornifying 
stratified squamous epithelium, a few accessory skin struc 
tures, dead hairs and desquamated keratin in the lumen 
a dermoid cyst. 

Postoperative course was stormy with fever and signs of 
meningeal irritation lasting a week. Complete paralysis of 
the bladder developed necessitating inlying catheter; the 
pareses of the lower extremities were increased also. Cysto 
metric examination, one month after operation, revealed a 
combination of reflex and autonomous bladder. 

Check-up examination, 18 months after operation, dis 
closed a rather marked cauda equina syndrome with 
greater involvement on the right. There was calcaneus 
deformity of the right foot, atrophy and weakness of the 
right toe extensors, gastrocnemius, hamstring muscles, and 
gluteus maximus. The left knee reflex and both ankle and 
hamstring reflexes were absent. There was surface hypes 
thesia and hypalgesia in the fifth lumbar to fifth sacral 
dermatome on the right. The disturbance of vesical func 
tion, characterized as “autonomous neurogenic type”? was 
still present, but the patient kept herself fairly dry. A tri 
ple arthrodesis of the right foot with transplantation oi 
peroneal muscles improved the patient’s gait. 


3. Dermal Sinuses 


Case 4. Thirteen years’ history of intermittent weakness 
of the legs and of an occasionally discharging pilonida! 
sinus in the upper dorsal region. One brother had a piloni 
dal sinus of the sacral region. Findings suggested intra 
medullary spinal cord tumor in the upper dorsal region 
Operation revealed dermal sinus above the third dorsa| 
spinous process extending through the dura into the spina 
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cord. Complete removal of hair-containing, sebaceous, 
intramedullary mass, extending from the first to fifth dorsal 
segment. Marked improvement with mild residual cord 
symptoms, unchanged after 4 years’ observation. D. D.C., 
No. 381,180, male, aged 19 years, referred by Dr. H. B. 
Haynes, Lansing, Michigan, was admitted to the hospital 
May 4, 1936. 

At the age of 6, 13 years prior to admission, the patient 
noted a slight weakness of the right leg. Half a year later, 
the left leg also became affected and, within a few months, 
the left leg became weaker than the right one. Twelve 
years prior to admission, the patient was examined in an- 
other hospital. A mild spastic paraparesis of the legs with- 
out sensory changes was then found. Roentgenograms of 
the spine were said to be normal. Spinal fluid examination 
showed 15 white blood cells (unspecified), increased globu- 
lin and mastic reaction was 33100000. Four years prior to 
admission, the function of the legs improved so remarkably 
after chiropractic treatment that the patient was not only 
able to walk well, but also to play football. He merely no- 
ticed slight stiffness of the legs on exertion. Two years prior 
to admission, however, the weakness of the left leg recurred 
and the right leg became involved in the last few weeks 
prior to admission. The patient also stated that he could 
not always tell “where his left foot was,’’ that he had be- 
come constipated and had difficulty initiating urination. 

Since earliest childhood the patient was known to have a 
hair-containing dimple in the upper portion of his back. 
Occasionally, this area discharged and became red and sore 
to touch, with radiation of pain to the shoulder blades. The 
soreness disappeared whenever some of the hair tuft was 
removed. The patient stated that one brother had a pilo- 
nidal cyst removed from the sacral region. 

Examination revealed a dimple in the midline between 
the second and third dorsal spinous process, containing a 
small tuft of hair. Palpation revealed a deep induration 
which was tender to pressure, extending from the dimple 
upward and paravertebrally toward the base of the second 
spinous process which was also tender. 

Neurological examination revealed definite paresis of the 
left intercostal muscles below the third interspace and of the 
left abdominal muscles which occasionally exhibited pecul- 
iar spontaneous clonic contractions. The right upper ab- 
dominal reflex was diminished; all others were absent. The 
left foot assumed a varo-equinus posture. There was mod- 
erate spastic paraparesis of the legs. The paresis was of the 
so called predilection type and more pronounced on the 
left. The deep reflexes of the lower extremities were exag- 
gerated with clonus, Babinski and Oppenheim bilaterally. 
Pain and temperature sensations were diminished in the 
third and fourth dorsal dermatomes bilaterally, and below 
this level considerable reduction of all modes of sensation 
was present, especially on the left.. Vibratory sensation of 
the legs and position sense of the toes were diminished on 
the right and absent on the left. The patient walked with 
a spastic-atactic gait, the disturbance being greater on the 
left. There was fall tendency in the Romberg position. 

Lumbar puncture, done in the recumbent posture, 
showed clear xanthochromic spinal fluid with an initial 
pressure of 165 millimeters water. On jugular compression, 
there was almost complete manometric block. After re- 
moval of 4 cubic centimeters of fluid the pressure dropped 
too. No cell count could be done because of artificial slight 
admixture of blood. Pandy and Nonne were strongly posi- 
tive. Goldsol, 022123332100. Mastic, 123321. Kahn, 
negative. 

Roentgen-ray examination revealed definite widening of 
the spinal canal at the level of the first to third dorsal verte- 
brae, with thinning of the left pedicles. There was a spina 
bifida of the first sacral segment. 
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Myelography, with lipiodol, introduced by lumbar 
route, showed complete obstruction of the spinal canal at 
the lower margin of the third dorsal vertebra. 

Diagnosis was made of a probable intramedullary cord 
tumor occupying the upper dorsal segments. The tumor 
was thought to be a dermoid connected with the pilonidal 
sinus. 

Operation was performed by Dr. M. M. Peet, on May 11, 
1936, under avertin anesthesia. The stalk of the pilonidal 
sinus was found to be surrounded by scar tissue, apparently 
resulting from previous infection. The sinus tract extended 
through the intervertebral space between the second and 
third dorsal vertebrae. After removal of the laminae of the 
seventh cervical to the fourth dorsal vertebrae the dermal 
sinus was seen to penetrate dura and leptomeninges and to 
terminate within the cord (Fig. 5). The widened spinal 
cord formed a mere shell around a large intramedullary 
mass consisting of sebaceous material and a few hairs. As 
far as could be determined, the intramedullary tumor, 
which measured 10 centimeters in length, was completely 
removed. 

On histological examination, a cross-section of the deep- 
er, extraspinal, portion of the excised dermal sinus (Figs. 6 
and 7) showed a central lumen lined with stratified squa- 
mous epithelium, hair follicles, and sebaceous glands. The 
mesenchymal layer of the dermal sinus was surrounded by 
a covering of meninges, consisting of arachnoid with psam- 
moma bodies and dura. Various parts of the dermal sinus 
showed infiltration with pyogenic granulation tissue. The 
intramedullary mass consisted of dead keratinized epi- 
thelium and sebaceous material. 

Postoperative course was rather stormy for 9 days with 
temperature elevation to 104 degrees F., but without severe 
meningeal signs. 

Check-up examination. A sweating test (heat method) 
done 3 months after operation showed marked hypohi- 
drosis below the fourth dorsal segments bilaterally, but 
relative hyperhidrosis above this level (Fig. 8). 

Re-examination, 4 years and 4 months after operation, 
revealed a residual Brown-Séquard syndrome with mild 
spastic paresis of the left leg and trunk, disturbance of 
deep sensation in the left leg and diminution of pain and 
temperature sensation on the right below the fifth dorsal 
segment. 

CasE 5. Symptoms and signs of acute Bacillus coli 
meningitis and, later, epidural abscess in the lumbar re- 
gion. Lumbosacral pilonidal sinus. Operation showed 
cylindrical body of epidermoid material embedded in the 
dura, surrounded by epidural and subdural abscess. Open 
drainage. Recovery with residual cauda equina syndrome. 
Late improvement after orthopedic operations. D. W., 
No. 368,169, female, aged 7 years, referred by Dr. G. J. 
Prout, Saline, Michigan, admitted September 3, 1935. 

The child developed severe headaches 3 days prior to 
admission. The following day there were nausea and vomit- 
ing, and retraction of the head also developed. 

Examination, on the Contagious Unit of the Pediatric 
Department, revealed the following: The child was acutely 
ill with flushed skin. Temperature was 1or.4 degrees F.; 
pulse, 96; respirations, 24. There was stiffness of the neck 
and back with positive Brudzinski and Kernig signs. Knee 
and ankle reflexes were diminished. 

Lumbar puncture showed the spinal fluid under in- 
creased pressure, cell count was 1400, 95 per cent of which 
were neutrophil leucocytes, 5 per cent lymphocytes. 
Pandy and Nonne were strongly positive; goldsol, 0012210; 
mastic, 242110. The smear showed no organisms and the 
culture no growth. 

Diagnosis of acute meningitis was made, the etiology of 
which was undetermined. 
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Fig. 5. Case 4. Semidiagrammatic drawing to show the topographic relations of the 
dermal sinus. At left, midsagittal section; at right, cross-section, showing the men- 
ingocele, surrounding the deep portion of the dermal sinus. 


Further course in the hospital: The patient’s condition 
grew worse on the second day. The fever rose to 104 de- 
grees F., the pulse to 128, and respirations to 38. The 
meningeal signs increased. Cisternal puncture then showed 
430 polymorphonuclear leucocytes. Culture and smear 
revealed Bacillus coli and, in the smear only, gram-positive 
diplococci. Two days later, urinary retention occurred. 
Again Bacillus coli and diplococci were grown from the 
spinal fluid, obtained by lumbar tap. In the following 2 
weeks, an irregular fever of 101-102 degrees F. and signs of 
meningitis persisted. Repeated cell counts of the spinal 
fluid showed a slight drop of cells (average 280) with a 
greater percentage of lymphocytes. Colon bacilli were 
repeatedly demonstrated, not only in the spinal fluid, but 
also in the catheterized urine. 

On the twentieth day of hospitalization, the temperature 
again rose to 103.4 degrees F. When lumbar puncture was 
attempted between the second and third lumbar vertebrae, 
3 cubic centimeters of foul smelling pus was evacuated 
before the dura was penetrated, culture of which again 
showed Bacillus coli. Cisternal puncture on the same 
day yielded clear fluid, containing only 65 white cells, 50 
per cent of them being neutrophils and 50 per cent lym- 
phocytes. 

Diagnosis of epidural abscess in the lumbar region was 
made and the patient was transferred to the neurosurgical 
service. On questioning, the child had complained of 
numbness of the legs and abdominal distention for the past 
2 days. 

Repeated neurologic examination showed, in addition 
to the marked meningeal signs, paresis of the distal seg- 


ments of both lower extremities with loss of ankle reflexes 
but no sensory changes could be demonstrated. Another, 





Fig. 6. Case 4. Photomicrograph of cross-section, deep 
portion of dermal sinus. General view at low power. 
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finding was considered of significance: In the midlumbo- 
sacral region, a small reddened dimple was present, with a 
tuft of hair, apparently an infected pilonidal sinus. 

It was then suspected that the dermal sinus tract ex- 
tended into the vertebral canal, thus serving as portal of 
entrance for the infection of the epidural and subarachnoid 
space. 

Operation was performed by Dr. S. Braden on the same 
day—September 3, 1935-—under nitrous oxide anesthesia. 
As the lumbar muscles were stripped from the spine, foul- 
smelling pus was encountered at the level of the third lum- 
bar vertebra. Laminectomy of the second to fourth lumbar 
vertebrae disclosed a large epidural abscess. Two small 
cylindrical bodies were then seen embedded in the dura; 
they had a shiny surface with a pearly luster and consisted 
of soft cheesy material (Fig. 9). The operative note men- 
tions no connection of these structures with the cutaneous 
dimple. After removal of the epidermoid bodies, pus 
escaped also from within the dura. After the dural opening 
was enlarged, a subdural abscess was exposed, the cavity 
of which measured 5 centimeters in length. The thickened 
and inflamed arachnoid was left intact. The wound was 
left open and packed with gauze soaked with metaphen in 
oil. 

On microscopic examination, the cylindrical pearly struc- 
tures consisted of dead lamellated cornified epithelium 
showing at one area a narrow lining of viable epithelial 
cells and polymorphonuclear leucocytes—an infected der- 
mal sinus. 

Immediately after operation the temperature returned 
to normal. Within 2 months the operative wound healed 
by granulation. The child developed a ‘“‘cord bladder” 
with incontinence, saddle anesthesia, and a left talipes 
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Fig. 7. Higher magnification. 
lermal layer, with cellular tettiventione: g, sebaceous gland; 
, arachnoid; £b, psammoma bodies; d, dura. 





Fig. 8. Case 4. Sweating test (iodine-starch method) 
shows hypohidrosis below the third dorsal segment. 


equinovarus, which was corrected by subsequent ortho- 
pedic operations. 

Check-up examination, 4 years and 7 months after lami- 
nectomy, showed the child to be in good general health. 
Function of the left foot was much improved. There was 
still a “‘neurogenic bladder” with urinary infection, but the 
patient could keep herself fairly dry. 


ANATOMICAL AND EMBRYOLOGICAL 
CONSIDERATIONS 


Survey of the literature and of the aforemen- 
tioned 5 cases reveals a total number of 56 cases, 
viz. 23 cases of single epidermoid, 19 cases of sin- 
gle dermoid, 3 cases of multiple epidermoids and 
dermoids, and 11 cases of dermal sinus! with in- 
traspinal extension. 

This group, taken as a whole, shows preferen- 
tial location in the lower portion of the spinal 

1The most common variety of dermal sinus (pilonidal sinus or cyst), 


which is situated in the sacrococcygeal region and usually has no menin- 
geal connection, is considered beyond the scope of this paper. 
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Fig. 9. Semidiagrammatic drawing of dermal sinus, Case 
5, to show epidural and subdural abscess. The epidural 
abscess was more extensive than pictured here. 


canal: 35 cases, below the twelfth dorsal vertebra, 
62 per cent. Only in one single instance (Mixter), 
the lesion originated in the cervical spine; in an- 
other exceptional case (Ivanoff), it extended 
throughout the entire length of the cord up to the 
medulla oblongata. 

More pertinent information is obtained by con- 
sidering the three types of dermal formations in- 
dividually, and by dividing them into lesions of 
(1) the cervical cord, (2) the upper thoracic por- 
tion of the cord, (3) the lower thoracic cord, (4) 
the lumbosacral cord—epiconus and conus—and 
(5s) the cauda equina and filum terminale (Fig. 
10). Epidermoids are then found to exhibit fairly 
uniform distribution over the upper dorsal, 4 
cases; low dorsal, 6 cases; and lumbosacral por- 
tion of the cord, 5 cases; but their incidence is 
somewhat higher at the level of the cauda equina, 
8 cases. Dermoids show a striking preference for 
the lumbosacral portion of the cord, 12 cases, (see 
Fig. tb), but are less commonly confined to the 
cauda equina, 4 cases. They are rare in other loca- 
tions: cervical, 1 case; upper thoracic, 2; low tho- 
racic, 1. Dermal sinuses are found either in the 


upper thoracic area, 4 cases, or in the distal parts 
of the cauda equina, lumbosacral portion of the 
spine, 6 cases, whereas they appear to be rare at 
other levels, 1 case in low thoracic region. 

An attempt was made to group these lesions 
according to their relationship to the meninges as 
extradural, subdural, subarachnoid, subpial and 
intramedullary. Unfortunately, such classifica- 
tion must remain inaccurate, because descriptions 
in the literature sometimes lack detail, or because 
it may be impossible to determine the exact origin 
of a large tumor. Giving due consideration to 
these reservations, it may be stated that almost 
two-thirds of all lesions were situated within the 
leptomeninges, one-fifth frankly intramedullary 
and the few remaining ones confined to the extra- 
dural space. Epidermoids, especially those occur- 
ring in the thoracic region, were often found to be 
intramedullary. Dermal sinuses infrequently 
penetrate as far as into the cord itself, but usually 
end in the epidural or subdural spaces. It may be 
mentioned here, that the superficial parts of a der- 
mal sinus assume the histological characteristics 
of external skin, whereas the deep cul-de-sac may 
possess no cutaneous appendages and hence re- 
semble an epidermoid. 

Most lesions exhibited preference for the pos- 
terior circumference of the cord, a fact of patho- 
genetic significance: cases of Fraser, Schroeder, 
Harriehausen, Michelsen, Mixter, and others. 

There exist three observations of multiple epi- 
dermoids and dermoids within the spinal canal: 
Trachtenberg, Raymond, Alquier, and Courtelle- 
mont, and Muscatello. Bostroem and others 
described an occasional tendency of both der- 
moids and epidermoids to form “daughter” nod- 
ules, presumably due to rupture of the thin cap- 
sule of the main mass. Such rupture of the growth 
probably caused widespread dissemination of 
cholesteatomatous material over the entire sub- 
arachnoid space in Trachtenberg’s case—primary 
dermoid of the lumbosacral cord—and Raymond, 
Alquier, and Courtellemont’s case—probably pri- 
mary dermoid of the frontal lobe. On the other 
hand, epidermoids and dermoids may be pri- 
marily multiple as in Muscatello’s case which will 
be discussed later. 

Embryological investigation furnishes the clue 
to the pathogenesis of epidermoids, dermoids, and 
dermal sinuses. A generally accepted theory 
(Bostroem, Critchley and Ferguson, Walker and 
Bucy) assumes that these formations arise from 
displaced cutaneous-ectodermal cell inclusions. 
This heterotopia is thought to occur in early fetal 
life, probably in the third to fifth week. During 
this period, the neural groove closes to form the 
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medullary tube and the ectoblast differentiates 
into cutaneous and neural ectoderm. Cutaneous 
ectodermal cells may then be trapped either with- 
in the neural tube or near the closing medullary 
folds and thus become the first anlage of intra- 
medullary or paramedullary epidermoids or der- 
moids. If the cleavage of cutaneous and neural 
ectoderm remains incomplete at a certain point, a 
dermal sinus will develop connecting the external 
skin with the neuraxis. This theory is well sup- 
ported by von Verebely’s case. There was a large 
extradural tumor in the lumbar portion of the 
spinal canal, consisting of 2 separate cysts. The 
inner cyst was neuroepithelial in type, betraying 
its origin from the neural ectoderm; the external 
cyst, however, was a dermoid derived from the 
cutaneous ectoderm. 

Whether a dermoid or epidermoid will develop 
depends, in the opinion of most authors, upon the 
period during which the cell inclusion occurred. 
If it happened very early in fetal life, the dis- 
placed cells are still completely potential and able 
to form a dermoid; if, at a later period, the cells 
have already undergone partial differentiation 
and become unipotential, an epidermoid will 
develop. Other authors believe that a dermoid 
results from displacement of cells belonging to all 
cutaneous layers, whereas an epidermoid is de- 
rived from epidermal cells only. Strictly speak- 
ing, dermoids may be considered as bigerminal 
teratoid formations. There exist also transitional 
forms between dermoids and true teratomas. 

Knowing their mode of origin, we now under- 
stand why epidermoids, dermoids, and dermal 
sinuses so frequently occur in the midline or at the 
posterior circumference of the cord. Evidently, 
these lesions are associated with a disturbance in 
the ‘‘posterior closure line” of the neuraxis and 
sometimes of the vertebral canal as well. A few 
examples, selected from the literature, will show 
that the dermal formations under discussion may 
be classified with the so-called dysraphic dis- 
orders. In Harriehausen’s and Hamby’s cases a 
posteriorly situated dermoid of the lumbosacral 
cord marked the beginning of a complete diastem- 
atomyelia. In Fraser’s and in Salotti’s cases, tu- 
mors in the posterior median sulcus produced a 
deep groove which, according to these authors, 
suggested rudimentary duplication of the cord. 
Most instructive of all is Muscatello’s case. His 
patient showed a wide posterior rachischisis of the 
third to tenth thoracic and fourth and fifth lumbar 
vertebrae. An extradural dermoid was present at 
the level of the fourth thoracic vertebra, and a 
small epidermoid at the level of the fourth and 
fifth lumbar vertebrae. Furthermore, there was 
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hydromyelia and diastematomyelia. This case, 
then, demonstrates a combination of multiple 
dysraphic disorders of the cord and spine with two 
congenital tumors. It is also worthy of mention 
that spina bifida occulta is frequently present at 
the level of a dermal sinus: cases of Walker and 
Bucy, Ottonello, Ripley and Thompson, Moise, 
Sharpe, and Hipsley. The dysraphic character of 
the dermal sinus is clearly shown in our Case 4, 
even though no spina bifida existed. Here, the 
deeper portion of the sinus tract was surrounded 
by a meningeal covering (meningocele) containing 
dura and leptomeninges with psammoma bodies 
(Figs. 6 and 7). 

Recent embryological work dealing with the 
development of the lower part of the spinal cord 
(Holmdahl) and of the filum terminale (Streeter) 
may give some explanation as to why dermoids 
and also epidermoids occur preferentially in the 
distal portion of the neuraxis. Holmdahl casts 
aside the orthodox view that the neural tube is 
exclusively formed by ectoderm. He points out 
that the caudal part of the neural tube develops 
directly from an undifferentiated cell mass not 
belonging to any particular germinal layer. Ac- 
cording to this author, the low thoracic and entire 
lumbosacral portion of the human cord are formed 
in this manner, which he terms “secondary phase 
of body development” in contrast to the primary 
phase of development from germinal layers. 
Holmdahl’s findings would readily explain the 
relative frequency of dermoids and other dysem- 
bryonic tumors (teratomas) in the lumbosacral 
portion of the cord, since one has only to assume 
that disorderly differentiation of the primitive 
matrix causes these tumors. 

Streeter’s work on the development of the filum 
terminale is based on the fact that the vertebral 
column grows much more rapidly than the spinal 
cord. Asa result, the distal end of the cord finally 
corresponds to the upper border of the second 
lumbar vertebra. The coccygeal segments of the 
cord become elongated to the filum terminale and 
the nerve roots to the cauda equina. A process of 
dedifferentiation transforms the coccygeal seg- 
ments into the filum terminale. Since the distal— 
coccygeal—end of the cord is originally attached 
to the cutaneous ectoderm, it is evident that der- 
mal inclusions may easily occur at that point. In 
later phases of embryonic development, the 
heterotopic dermal material keeps its close topo- 
graphic relation to the distal end of the cord— 
filum terminale—and hence becomes situated in 
the upper lumbar portion of the vertebral canal, 
a preferential location for both dermoids and epi- 
dermoids. The presence of dermal inclusions dis- 
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Fig. 10. Diagram to show the location and size of epi- 
dermoids, dermoids, and dermal sinuses, in relation to the 
spinal cord segments and to the vertebrae. Numbers indi- 
cate the authors which appear in the appended bibliogra- 


turbs the normal dedifferentiation of the coccy- 
geal segments to the filum terminale; thus, in 2 
cases of dermoid (Bradford, Pitotti) (Fig. 1b), the 
sacral portion of the cord, involved by tumor, 
actually extended down to the sacrum as it does 
in early fetal life. In Boldrey and Elvidge’s 
second case, there was anomalous dilatation of 
the ventriculus terminalis above the dermoid. 


phy; letters after the numbers are used when the author 
described several cases. O, a to e designates our own cases. 
Cross-bars in the group of dermal sinuses indicate the level 
of the sinus tract. 


CLINICAL AND DIAGNOSTIC CONSIDERATIONS 

Incidence as to sex and age, duration of symp- 
toms. Epidermoids appear to be more frequent in 
the male—15 male, 8 female, whereas dermoids 
and dermal sinuses are about equally distributed 
in both sexes—16 male, 14 female. 

It is customary to chart a disease according to 
its incidence in various age groups. That method 
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Fig. 11. Graph to show the frequency with which epidermoids, dermoids, and 
dermal sinuses become clinically manifest in various age groups. 


is apt to be misleading in epidermoids and der- 
moids, because these extremely slow growing 
tumors are present, though latent, from birth. 
They may come under observation at any stage, 
even before causing clinical symptoms; they were 
accidental autopsy findings in the cases of Musca- 
tello and Lauterburg. Their natural course may 
last over the entire span of life. It is, therefore, 
preferable to group them according to the age at 
which the first clinical symptom appeared. As 
shown in the graph (Fig. 11), the majority of der- 
mal sinuses become clinically manifest within the 
first decade, in fact usually before the age of 5, 
because of their tendency to become infected. 
Dermoids cause their first symptoms within the 
first two decades, especially in the late adolescent 
period. Epidermoids are slightly slower to de- 
velop; as a rule they become manifest in the early 
adult period, but may cause their first symptoms 
any time between the ages of 20 and 50. After the 
age of 50, both epidermoids and dermoids rarely 
occur, yet in a patient of Bouchut, Dechaume and 
Michailidis, the first symptom was noted at 61; 
death at 71. The average age of 22 patients with 
epidermoids was 29.8 years, their first symptom 


occurred at 23.5 years, hence the observed dura- 
tion of symptoms was 6.3 years. In 16 dermoids 
the average age was 28.3 years, the first symptom 
occurred at 18.7 years, and the duration was 9.6 
years. These figures emphasize the extremely 
slow rate of growth in both groups. A course over 
10 years is not unusual, and in 2 instances—Case 
1 of Naffziger and Jones, and in the case of 
Verbiest the patients were known to have shown 
symptoms for 42 and 43 years, respectively. That 
dermoids become manifest sooner than epider- 
moids might be due to the fact that dermoids 
expand by secretion of sebaceous glands in addi- 
tion to the mere accumulation of dead epithelial 
cells which is typical for epidermoids. 

A peculiar feature of spinal epidermoids and 
dermoids is their tendency to long remissions. 
There were 12 cases with long asymptomatic 
periods. In Verbiest’s case, for example, remission 
lasted 22 years; in other instances, 10 and 8 years. 
It is difficult to explain the free interval, as sudden 
gross variations in size of the tumor are unlikely. 
Marked improvement during the period of remis- 
sion may mislead the clinician and cast doubt on 
the diagnosis of cord tumor. 
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Neurological symptoms. As to neurological 
symptoms and signs, epidermoids and dermoids 
differ little from other slowly growing tumors 
within the spinal canal. The clinical symptoma- 
tology largely depends upon the level and extent 
of the lesion. As in other slowly growing neo- 
plasms, the degree of objective motor and sensory 
impairment may be amazingly slight in compari- 
son to the magnitude of anatomical damage. 

Lesions implicating roots of the cauda equina 
are often characterized by exceedingly severe 
signs of radicular and local meningeal irritation 
which may entirely dominate the clinical picture 
(Naffziger and Jones, Bagley and Arnold, and my 
own observation). These patients exhibit marked 
spasm of the long back muscles with bizarre 
antalgic postures. Kernig’s, Laségue’s, and Brud- 
zinski’s signs are strikingly positive. Typical 
root pain can be elicited by slight jugular com- 
pression or movements of the head, especially 
flexion (Naffziger and Jones, and my own obser- 
vation). The unusual severity of root pain ob- 
served in epidermoids and dermoids has been 
attributed to chemical arachnoiditis. Consider- 
able local irritation and inflammatory changes are 
presumably caused by cholesterol crystals (Ma- 
honey) or free fatty acids (Verbiest) contained in 
these tumors. 

In lesions of the thoracic cord, radiculomenin- 
geal symptoms are less prominent; a transverse 
syndrome suggestive of intramedullary process is 
often present, since a high percentage of thoracic 
epidermoids actually are intramedullary. Occa- 
sionally, striking disturbances of vegetative func- 
tions such as disorders of sweating (our case 4, 
Fig. 8) may be associated with intramedullary 
lesions of the thoracic cord. 

Dermal sinuses deserve special comment be- 
cause of their highly characteristic symptoma- 
tology. A telltale dimple in the posterior midline, 
containing a tuft of hair and occasionally dis- 
charging sebaceous material, establishes the diag- 
nosis, especially, when neurological symptoms 
point to the same level. The skin lesion, however, 
may be so inconspicuous that it is overlooked until 
the dermal sinus has become infected. Then, 
there is pain and local inflammatory infiltration 
and the dimple discharges purulent material. 
When infection reaches the deeper portion of the 
sinus, symptoms and signs of epidural or subdural 
abscess and of meningitis may develop (Walker 
and Bucy and others). In etiologically obscure 
cases of meningitis or spinal epidural abscess, 
therefore, one should always consider the diag- 
nostic possibility of infected dermal sinus as por- 
tal of entry for the infection (Moise, Ripley and 


Thompson, and others). Dermal sinuses of the 
lumbosacral area frequently become infected in 
early childhood, since that region is apt to be 
contaminated with Bacillus coli, pyogenic cocci, 
and other organisms. Sometimes the patients pass 
through recurrent episodes of meningitis (Walker 
and Bucy). Dermal sinuses of the upper dorsal 
area are less often infected, but since their narrow 
external opening may easily be obliterated, seba- 
ceous matter continues to accumulate in the deep 
intraspinal portion of the sinus with resultant 
compression of the cord. 

Spinal fluid findings. The changes of spinal 
fluid found in epidermoids and dermoids do not 
differ essentially from those of other cord tumors. 
Pleocytosis is absent even in cases with marked 
meningoradicular signs. Although the amount 
of total protein may be considerably increased, it 
rarely reaches the excessive levels commonly 
found with neurinomas. In 3 cases in the litera- 
ture, cholesteatomatous material was obtained by 
lumbar puncture, thereby verifying the lesion. 
In Raymond, Alquier, and Courtellemont’s case, 
presumable rupture of a dermoid accounted for 
generalized dissemination within the subarach- 
noid space. In a second case, reported by Forres- 
tier, Haguenau, and Petit-Dutaillis, an epidermoid 
at the level of the first and second lumbar verte- 
brae was accidentally punctured on attempted 
spinal tap. The same thing happened in a case of 
lumbar dermoid reported by Boildrey and Elvidge. 

Cases of infected dermal sinus show various 
types of meningitic changes in the spinal fluid. 
The fluid may be actually infected or sterile, and 
pleocytosis may be polymorphonuclear or lym- 
phocytic, according to the stage of infection. 

Roentgenogra phic findings. Roentgenograms of 
the spine may reveal widening of the spinal canal 
at the level of the lesion with atrophy of the pedi- 
cles and laminae from pressure. This change 
possibly is more frequent in the expansile der- 
moids than in the softer and more easily molded 
epidermoids; on the other hand, the degree of 
bony change may depend mainly upon the dura- 
tion of the lesion. 

M yelography is not only helpful in determining 
the level and size of the tumor, but may some- 
times demonstrate finer anatomical details. Thus 
in Case 1 (Figs. 2a and b), the perfectly smooth 
ovoid appearance of the tumor suggested the diag- 
nosis of dermoid or epidermoid, because the only 
moderate increase of total protein seemed to rule 
out the presence of a neurinoma. In Case 2 (Figs. 
3a and b), the mottled and flaky surface of the 
tumor was visualized by lipiodol. The picture 
resembled the encephalographic appearance of 
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cerebral epidermoids, described by Dyke and 
Davidoff. The contrast medium within the sub- 
arachnoid space had apparently filled all the small 
crevasses and clefts of the lamellated surface of 
the growth. 

TREATMENT 

As epidermoids and dermoids are benign encap- 
sulated tumors, permanent cure should be ex- 
pected following their surgical removal, yet results 
obtained in cases published thus far have been 
encouraging only in the past 15 years. In most 
patients mentioned in the older literature, no sur- 
gery was done or it was attempted too late. Re- 
sults have improved remarkably, when patients 
were operated upon at an early stage and modern 
neurosurgical methods used, but even now certain 
factors may prevent complete success. The de- 
sirable total removal of the tumor, which alone 
insures permanent cure, is not always practicable 
because the thin capsule, which contains viable 
cells, may be too friable and firmly adherent 
to the cord and nerve roots. It may be wiser, 
therefore, in some cases to leave fragments of the 
capsule behind in order to avoid injury to nervous 
structures, even though this may mean future 
recurrence. Another technical difficulty lies in 
the total removal of intramedullary epidermoids 
and dermoids. When dealing with such a condi- 
tion, surgeons are inclined to be conservative for 
fear of damaging the cord and hence the extirpa- 
tion may have to remain incomplete. Neverthe- 
less, even an intrascapular enucleation plus par- 
tial removal of the capsule may accomplish long 
lasting symptomatic improvement. Care should 
be taken not to contaminate the subarachnoid 
space with sebaceous material as this may cause 
considerable meningeal irritation. 

When dealing with dermal sinuses, the surgeon 
is confronted with different problems. The sinus 
tract should be totally excised. Infected dermal 
sinuses with complicating epidural or subdural 
abscess or meningitis require open surgical drain- 
age in addition to removal of the sinus. This pro- 
cedure is usually followed by rapid disappearance 
of serious symptoms, even though there may be 
temporary drainage of spinal fluid through the 
infected field. Fortunately, the accompanying 
meningitis is often local and sterile in character 
and subsides soon after drainage. The surgical 
treatment of infected dermal sinus is effectively 
assisted by use of sulfanilamide, sulfathiazole, 
and similar drugs. 


SUMMARY 


After a discussion of the terminology, 5 cases of 
intraspinal dermal formations were reported, viz., 


2 epidermoids, 1 dermoid, and 2 dermal sinuses, 
bringing the total of similar observations to 56.! 

Epidermoids show a fairly uniform distribution 
over the thoracic and lumbosacral portion of the 
cord, but are more frequent in the cauda equina. 
Dermoids have a definite preference for the lum- 
bosacral portion of the cord. Dermal sinuses 
chiefly occur in the upper thoracic region or in the 
lowermost portion of the cauda equina. It is 
exceedingly rare for any of these lesions to be 
situated in the cervical region. 

Approximately one-fifth of all dermal forma- 
tions are intramedullary, two-thirds are located 
within the leptomeninges and the few remaining 
cases are extradural. Epidermoids of the thoracic 
cord are frequently intramedullary. 

There are rare cases of multiple epidermoids 
and dermoids, either due to primarily multiple 
origin or due to implantation metastases in the 
subarachnoid space from rupture of the main 
nodule. 

The pathogenesis of intraspinal epidermoids, 
dermoids, and dermal sinuses was discussed with 
reference to various embryological theories. The 
relationship of these lesions to the ‘“dysraphic 
state” was emphasized. 

Intraspinal epidermoids appear to have a 
higher incidence in the male, whereas dermoids 
and dermal sinuses show approximately equal 
distribution among the sexes. 

On the average, dermal sinuses become manifest 
in childhood, dermoids in adolescence—before the 
age of 2o—and epidermoids cause their first symp- 
toms in early adult life, after the age of 20. 

The clinical course of all these lesions is long, 
sometimes lasting over several decades, and may 
be interrupted by long remissions. 

The neurological symptomatology depends 
mainly upon location and size of the lesion. If 
nerve roots of the cauda equina—are implicated, 
signs of local meningeal and radicular irritation 
may be very severe, presumably due to accom- 


1After completion of this paper, the following 4 additional cases re- 
ported in the literature came to my attention and I also had an oppor- 
tunity to observe another case myself, thus bringing the entire number 
of observations to 6r. 

King reported a rather typical case of epidermoid of the cauda equina. 
Stammers described 2 cases of infected dermal sinus, 1 in the lumbosacral 
the other in the sacrococcygeal area; both showed evidence of meningitis. 
Hamby published an unusual case of dermal sinus at the level of the 
third lumbar vertebra, associated with duplication of the lower end of the 
spinal cord. My personal observation concerned a woman, aged 44 years, 
who was known to have weakness and deformity of the feet for at least 30 
years. After her symptoms had been stationary for 25 years she finally 
developed a full blown conus syndrome. Lumbar puncture revealed a 
manometric block on jugular compression and xanthochromic fluid with 
moderate increase in total protein. The spinal canal was widened at the 
level of the first and second lumbar vertebrae. At operation, an intra- 
medullary dermoid of the lumbosacral cord was found which had formed 
multiple intramedullary “‘daughter” nodules. All these additional cases 
confirm the statements made in the body of this paper and bring out no 
further points of special interest. References of the above authors are 
appended to the bibliography. 
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panying chemical arachnoiditis. Dermal sinuses 
are easily recognized by their typical clinical pic- 
ture. They tend to become infected with resultant 
epidural and subdural abscess and meningitis. 

Changes of the spinal fluid, found in the various 
dermal formations, are similar to those observed 
in other intraspinal tumors, although the increase 
of total protein appears to be less marked than 
with neurinomas. In rare instances the lesion was 
directly verified by aspiration of cholesteatoma- 
tous material at lumbar puncture. In cases of in- 
fected dermal sinus, the spinal fluid may show 
various types of meningitic change. 

Roentgenographic changes of the spine are ob- 
served, consisting of widening of the spinal canal. 
This apparently is more common in dermoids. 
Spina bifida is frequently found at the level of a 
dermal sinus. Myelography not only determines 
the location and size of these lesions, but may 
give some hint as to the anatomical nature. 

The results of surgical treatment of intraspinal 
epidermoids, dermoids, and dermal sinuses are 
good, provided they are completely removed. If 
accompanying arachnoiditis or intramedullary 
location make such procedure impracticable, in- 
tracapsular enucleation may assure long lasting 
relief. Infected dermal sinuses require excision 
and open surgical drainage. 
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APPENDICULAR OBSTRUCTION: ITS CLINICAL AND 
PATHOLOGICAL ASPECTS 


JOHN J. McCALLIG, M.D., Rochester, Minnesota 


ANY writers, including Van Zwalen- 
burg (6), Wilkie, and more recently 
Wangensteen and Bowers, have 
stressed the importance of acute 

appendicular obstruction as a cause of appendici- 
tis. To be considered a distinct and significant 
entity appendicular obstruction should possess a 
characteristic pathological picture and should 
manifest suggestive clinical symptoms important 
to the proper diagnosis and prognosis in an in- 
dividual case. A detailed study of such cases is 
therefore pertinent to a true evaluation and cor- 
relation of clinical evidence and actual patho- 
logical findings. This study is based on a group 
of 70 cases of clinically acute appendicitis in which 
a factor of obstruction was definitely present. 
Subjective complaints were determined in most 
instances by personally questioning the patient 
several days after operation and the results were 
compared with the symptoms noted in the pre- 
operative records so as to make the story thorough 
and complete. The surgeon’s description of the 
appearance of the operative field was considered 
the most important estimate of the gross patho- 
logical state of the appendix. The majority of 
these appendectomies were performed by one 
surgeon who was especially interested in the 
problem. Gross and microscopic examinations of 
the appendices were made proximal to, at the site 
of, and distal to the site of obstruction. 

The evidence to be presented in this clinico- 
pathological study will support the contention 
that acute appendicular obstruction is a distinct 
pathological entity differing from acute appen- 
dicitis that is nonobstructive. Every hollow vis- 
cus is subject to at least two types of pathological 
condition, blockage of its lumen and inflammation 
of its wall, and the appendix is no exception. Ob- 
struction to the lumen of this organ is comparable 
to intestinal obstruction in that it may be acute 
or chronic, partial or complete; yet the structure 
of the appendix favors the probability of acute 
complete obstruction in the majority of instances. 

The factors which may be responsible for ap- 
pendicular obstruction are many and varied. The 


From the Department of Surgery, the Mayo Foundation. 

Abridgement of thesis submitted to the Faculty of the Gradu- 
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intraluminal factors which may produce obstruc- 
tion include fecaliths, fibrous strictures, foreign 
bodies, lymphoid hyperplasia, and carcinoid 
tumors. Impacted fecaliths comprise by far the 
largest percentage of etiological agents, 78 per 
cent in this group of cases (Fig. 1). Fibrous 
strictures probably account for the next largest 
group and often are associated with fecaliths. 
Fibrotic strictures are manifested by thickening 
and fibrosis of the submucosa, the same changes 
which are present as residua following acute or 
subacute inflammation (Fig. 2). Stricture often 
is missed owing to proximity to the cecum. Ad- 
hesions, secondary to inflammation in the appen- 
dix or adjacent organs, kinks, abnormalities of 
position, and peritoneal bands or membranes, 
comprise the extraluminal factors of obstruction. 


PATHOLOGICAL PICTURE 


Gross examination alone usually provides suf- 
ficient evidence to classify a case of acute appen- 
dicitis as obstructive or nonobstructive. The 
circumstances surrounding the organ at the time 
of operation and its appearance in situ, together 
with a careful examination of the excised appen- 
dix, should furnish an etiological factor responsi- 
ble for the pathological condition. Dilatation of 
the lumen and thinning of the walls are the two 
salient features that characterize an acutely ob- 
structed appendix (Fig. 3). The luminal contents 
are always liquid and under pressure. Passive 
congestion, acute inflammation, and necrosis are 
absent in the earlier stages but they successively 
appear as the pathological process progresses. 
These changes are even more impressive when the 
site of obstruction lies distal to the base of the 
appendix, for then the changes in the appendix 
distal to the site of obstruction may be contrasted 
with the normal portion proximal to the site of 
obstruction, which has a lumen of normal caliber 
and walls of average thickness. The transition 
from normal to abnormal may be very abrupt. It 
is this feature particularly which favors the 
hypothesis of a primary mechanical etiological 
agent. Figure 4 shows graphically the anatomical 
picture at three different levels in the same ap- 
pendix representing an advanced stage of acute 
appendicular obstruction. 
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Fig. 1. Impaction of fecaliths in the proximal portions of 
3 appendices, producing complete obstruction with distal 
dilatation of the lumina and thinning of the walls. 


The increasing pressure of the intraluminal con- 
tents distal to the obstruction, the physiological 
characteristics of which have been described ex- 
cellently by Van Zwalenburg (5), Sperling, Burget 
and co-workers, and Bowers quite naturally pro- 
duces compression changes in the individual 
anatomical layers of the appendical wall. These 
changes are quite typical, and usually the micro- 
scopic examination of a single region is enough 
to establish a diagnosis (Fig. 5). Microscopically 
we find that the increasing intraluminal pressure 
has smoothed out the mucosal folds distal to the 
obstruction, has flattened the columnar cells that 
line the mucosal surface, has distorted and com- 
pressed the mucosal glands into a circumferential 
axis, has spread apart the individual glands so 
that there are fewer glands per high power field, 
has flattened the lymphoid aggregates, and has 
produced compression and thinning of the sub- 
mucosa and muscularis. 

In studying this series of obstructed appendices 
it was found that, from the standpoint of pathol- 
ogy, the cases could be classified in two major 





Fig. 2. a, left, An excised appendix which has been laid 
open to demonstrate better the abrupt demarcation of 
normal from abnormal at the site of an obstructing stricture. 
b, A longitudinal microscopic section through the region of 
stricture showing the intact normal mucosa proximal to 
the region of fibrous stricture and definite distal thinning 
of the wall and necrosis. 8. 


groups. The first group represents an early stage 
in which there is a definite obstructive mechanism 
with typical changes distal to the site of obstruc- 
tion but no evidence of acute inflammatory infil- 
tration (Fig. 6a). The second group represents 
the later stage of the process in which acute in- 
flammatory infiltration is present distal to the site 
of obstruction (Fig. 6b). The only difference be- 
tween the two groups is complicating infection 
with acute inflammation and eventual necrosis. 
One quite logically assumes, therefore, that the 





Fig. 3. A longitudinal section of an obstructed appendix illustrating a proximal por- 
tion in which the lumen is of normal caliber and the walls are of average thickness 
and free from inflammation, an impacted fecalith with its typical laminated structure, 
and a distal portion in which there are the characteristic dilatation of the lumen and 
thinning of the walls. Distally there are passive congestion, acute inflammation, and 
foci of necrosis.‘ The ease of rupture under these circumstances is evident. Note the 
abrupt transition from normal to abnormal at the site of obstruction. X14. 
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Fig. 4. a, A transverse section through an appendix proximal to the site of obstruc- 
tion showing perfectly normal architecture free from inflammation and passive con- 
gestion. 3.5. b, A longitudinal section at the site of obstruction by a fecalith in 
the same appendix. Note the abrupt demarcation of normal from abnormal. 3.5. 
c, A transverse section distal to the obstruction illustrating a markedly dilated lumen 
and thinned walls which are necrotic, congested and infiltrated with cells characteristic 


of acute inflammation. X 3.5. 


second group represents only a later stage in the 
pathological process. When obstruction becomes 
complete, the pathological process becomes 
progressive. The microscopic picture of the 
organ does not represent a complete description 
of the disease but only a stage of the disease at 
the time of appendectomy. 

In contradistinction to the preceding picture of 
an acutely obstructed appendix, the nonobstruc- 
tive type of acute appendicitis does not show any 
distention of the lumen or thinning of the walls 
(Fig. 7). Rather there are thickening and boggi- 
ness of the walls due to edema and inflammatory 
infiltration. The muscularis is thick and ede- 
matous and its fibers are separated by inflamma- 
tory exudate. The mucosal architecture shows 
none of the aforementioned compressive changes. 


CLINICAL PICTURE 


In studying the clinical history and findings for 
the entire series it was apparent that the most 
characteristic symptom in the majority of cases 
of appendicular obstruction was a colicky type of 
abdominal pain. The sudden onset of the pain 
and its intermittence were also suggestive. The 
intermittent character of a pain is particularly 
suggestive, for if the initial pain were due to sim- 
ple infection, the pain would not subside so fre- 
quently after a few minutes or hours while the 
infection continues to extend. Systemic signs of 
fever, rapid pulse, and leucocytosis may be absent 
in acute appendicular obstruction even when the 
pathological picture appears dangerously acute. 
Yet in the advanced or late stage of the disease 
they are usually present. This is at variance with 
the syndrome described by Wilkie and by Boyce 


and McFetridge, whose emphasis on the lack of 
systemic manifestations has led many to suppose 
that this is characteristic of acute appendicular 
obstruction. One can say merely that such con- 
stitutional signs are usually absent only in the 
earlier stages and are usually present in the ad- 
vanced stages. Vomiting is not a characteristic 
sign of appendical obstruction; it is as frequently 
absent as it is present. In all cases some degree of 
abdominal tenderness was present. The differ- 
entiation between acute obstructive and non- 
obstructive types of appendicitis certainly cannot 
always be made clinically, but in a very large per- 





Fig. 5. Transverse section of an appendix distal to the 
obstruction, illustrating an early phase of acute obstruction 
with its dilated lumen, thin walls, typical compression 
changes, and no evidence of acute inflammation. X 7. 
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Fig. 6. a, left, The compression changes in anatomic 
layers of the appendical wall resulting from increasing 
intraluminal pressure in the early stage of appendicular 
obstruction. Smoothing out of the mucosal folds, flattening 
of the surface epithelium, compression of the mucosal 
glands into a circumferential axis, spreading apart of the 


centage of cases the symptoms are suggestive 
enough to make one strongly suspect that the 
obstructive variety is present. 


REPORT OF CASES 


The following reports of cases are illustrative. 
The first two are typical of the group of early 
cases of acute appendicular obstruction before 
bacterial invasion and inflammation complicate 
the picture. In Case 1 at operation with the 
appendix im situ the impression of the surgeon was 
that of an acutely obstructed appendix. Micro- 
scopic examination by the pathologist did not 
reveal any acute inflammation and the condition 





Fig. 7. Transverse section through an appendix that is 
the site of a nonobstructive type of acute appendicitis, 
illustrating the typical thickening and bogginess of the 
walls which are infiltrated with acute inflammatory 
exudate. The mucosa has become necrotic. <7. 


individual glands, flattening of the lymphoid aggregates, 
and compression of the submucosa and muscularis are all 
evident. X25. b, A transverse distal section in an ad- 
vanced stage of acute appendicular obstruction showing 
the necrosis, acute passive congestion, hemorrhage, 
thrombosis and acute inflammatory exudate. X 25. 


was labeled as only chronic, thereby minimizing 
to the clinician the potential danger of the situa- 
tion. Given a few more hours in which the ob- 
structive factor could produce more passive con- 
gestion, distention, and pressure necrosis, the 
appendical walls would be permeated with cells 
characteristic of acute inflammation and gangrene 
and perforation would be approaching. 


Case 1. A man, aged 25 years, experienced the abrupt 
onset of intermittent colicky abdominal pain 48 hours be- 
fore operation was performed. There were several intervals 
of complete freedom from pain. During the last few hours 
before operation, the pain centered in the right lower 
quadrant of the abdomen and became more steady. The 
temperature, pulse rate, and number of leucocytes were 
within normal range. At operation the appendix was found 
to be definitely obstructed by a fecalith and distal to the 
site of obstruction to be distended with liquid fecal con- 
tents under pressure. To the surgeon the condition repre- 
sented acute appendicular obstruction. Microscopically 
the distal walls of the appendix showed the characteristic 
changes due to compression, but no cells characteristic of 
acute inflammation were found. 

Case 2. A girl, aged 18 years, presented an 18 hour 
history beginning with an abrupt onset of intermittent 
cramp-like pains in the lower part of the abdomen with 
particular extension into the right lower quadrant of the 
abdomen. Nausea became apparent in a few hours but 
there was no vomiting. The patient’s temperature was 
98.5 degrees F.; pulse, 85; leucocytes numbered 11,500 per 
cubic millimeter of blood; 79 per cent were neutrophils. 
Examination disclosed some tenderness in the right lower 
quadrant of the abdomen. Appendectomy revealed several 
fecaliths which were definitely obstructing the distal two- 
thirds of the organ. Microscopic examination showed 
proximal transverse sections to be normal. Distal sections 
revealed a dilated lumen, thinned walls with typical com- 
pression changes, and moderate passive congestion and 
hemorrhages. There was no evidence of acute inflamma- 
tory infiltration. Because of this absence of inflammation 
the pathologist classified the condition merely as chronic 
appendicitis. 
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The next case represents the advanced stage of 
acute appendicular obstruction wherein bacterial 
invasion with an acute inflammatory tissue re- 
sponse has been superimposed on the primary 
picture of acute mechanical obstruction. 

CasE 3. A woman, aged 30 years, presented an 18 hour 
history beginning with an abrupt onset of colicky abdom- 
inal pain located always around the umbilicus. The pain 
was intermittent with several intervals of complete freedom 
from pain. Temperature, pulse, and number of leucocytes 
were all elevated above normal limits. Examination re- 
vealed slight tenderness in the right lower quadrant of the 
abdomen and no rigidity. The appendix was found to be 
acutely inflamed and obstructed in its distal third which 
was dilated considerably by liquid contents under pressure. 
Examination disclosed an obstructing stricture in the mid- 
dle third with a fecalith impacted behind it. Micro- 
scopically the transverse sections proximal to the ob- 
struction were normal and intact, whereas distally the 
walls were compressed and thin, necrotic, and permeated 
with cells characteristic of acute inflammation and residua 
of hemorrhage (Fig. 4). 


OBSERVATIONS 


It is apparent, therefore, that appendicular ob- 
struction presents two phases in its development. 
The first or early phase is that of primary simple 
obstruction characterized by symptoms sug- 
gestive of obstruction and usually with no eleva- 
tion of temperature, pulse rate, or number of 
leucocytes. In some instances the obstruction 
may be partial and occasionally may be relieved 
spontaneously. The patient may go on with 
apparently insignificant symptoms for several 
days before obstruction becomes complete. The 
rapidity with which the clinical picture develops 
depends on the completeness and suddenness of 
the obstruction. The pathological picture corre- 
sponds to the clinical manifestations. In the 
early stage one would not expect and does not 
find a microscopic picture of an acute process 
with inflammatory exudate. The late phase be- 
gins when the supply of blood to the wall is im- 
paired, owing to increasing intraluminal pressure; 
then, bacteria begin to invade the wall with re- 
sultant acute inflammatory infiltration. Clin- 
ically, an elevated temperature and leucocytosis 
develop. At this stage a diagnosis of acute 
appendicitis is made easily. 

The didactic classification by pathologists of 
appendices into separate categories, such as 
“acute suppurative,” “simple catarrhal,’’ and 
“gangrenous,” simply portrays the microscopic 
picture of the organ at the time the surgeon inter- 
vened. It must be emphasized again that it is not 
a description of the disease but of only a stage of 
the disease at the time of appendectomy. The 
disease within several hours might have regressed 
or might have merged rapidly into a more acute 


picture, and in the latter instance the microscopic 
appearance would be very different. This is 
particularly the case in appendicular obstruction. 
It is usually a progressive condition, and if the 
appendix examined by the pathologist shows 
evidence of only minor changes, it is no criterion 
that the removal of the appendix was not a vital 
necessity, for a few more hours might have suf- 
ficed to change an innocent appearing structure 
into a gangrenous one. It is only the early de- 
cision of the surgeon based on the clinical picture 
and his knowledge of possibilities which prevents 
the change. The speed with which such changes 
take place is dependent on the completeness of 
the obstruction and not so much on the duration 
of the condition. 

It should be borne in mind that the microscopic 
appearance of the appendix is not the sole 
criterion of the symptomatology. The circum- 
stances surrounding the organ and its appearance 
in situ are often the explanation of the clinical 
signs and symptoms and the determining factor 
of what might have happened in a short time. 
Once these are disturbed one of the most im- 
portant parts of the story is lost and important 
facts are concealed from the pathologist, if they 
are not recorded. The surgeon and the pathol- 
ogist must co-operate in the study of the etiolog- 
ical factors lest their true significance be lost. 

In the obstructive variety of appendicitis the 
pathological picture is usually progressive. Ten- 
sion may mount extremely rapidly within the 
lumen and gangrene and rupture may occur in 
an exceedingly short time. Time is a much more 
important factor in the obstructive variety. The 
average of my advanced series is 24 hours and in 
most of these cases there were regions of gangrene. 
Even at the end of 6 hours one specimen showed 
definite necrosis. Interference with blood supply 
and increasing intraluminal pressure are the 
causative factors. If the history is suggestive of 
acute appendicular obstruction, surgical inter- 
vention is urgent. It is reasonable to suppose 
that rupture of an appendix whose infectious 
factor has only a short duration is much more 
serious than that of an appendix which is the seat 
of a nonobstructive appendicitis in which the in- 
fection begins at the onset of the illness and 
extends over a much longer time. In the latter 
instance the surrounding peritoneal cavity and 
omentum have a better opportunity of preparing 
for the rupture. The fact that an acutely ob- 
structed gangrenous appendix usually lies free in 
the peritoneal cavity with little attempt by the 
omentum to surround it has been noted by many 
surgeons. 
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The foregoing discussion emphasizes the impor- 
tance of realizing what occurs in acute appendicu- 
lar obstruction and the value of distinguishing, 
when possible, between primary obstruction and 
primary inflammation. It explains the cases in 
which the patient remains under observation 
during several days of intermittent symptoms 
with normal temperature, pulse, and leucocyte 
count, and then acute, rapidly progressive ap- 
pendicitis suddenly develops. The value of 
clinical suspicion lies in the early surgical inter- 
vention that it encourages. 

One can appreciate, therefore, the importance 
of recognizing or suspecting this type of appendix 
in its early stage. If one waits until the signs of 
fever and leucocytosis appear, time is at a pre- 
mium and immediate operation is urgent. It is 
like waiting for a strangulated hernia to become 
gangrenous. laiidiatai 

An attempt has been made to correlate the 
clinical and pathological picture seen in 70 cases 
in which operation was performed for an ob- 
structive type of appendicitis. Gross examination 
of the organ usually provides sufficient evidence 
to classify a case of acute appendicitis as ob- 


structive or nonobstructive. A characteristic 
microscopic picture confirms such evidence. Ap- 
pendicular obstruction presents two phases in its 
development: the first, or early, phase is that of 
primary simple obstruction; the second, or late 
phase begins when the supply of blood to the wal! 
is impaired and bacteria invade the wall with re- 
sultant acute inflammation. The significance o! 
the microscopic appearance of the early stage has 
been emphasized. Inasmuch as obstruction is on« 
of the frequent factors in the production of 
appendicitis, the importance of its early recog 
nition and treatment has been stressed. 


REFERENCES 


1. Bowers, W. F. Arch. Surg., 1939, 39: 362-422. 
2. Boyce, F. F., and McFerripGe, Evizasetu, M. 
Internat. S. Digest., 1936, 22: 195-213. 
BurceEt, G. E., MARTZLOFF, KARL, SuCKOW, GEORGE, 
and Tuornton, R. C. B. Arch. Surg., 1930, 21: 
829-837. 
. SPERLING, Louts. Arch. Surg., 1938, 36: 778-815. 
5. VAN ZWALENBURG, C. J. Am. M. Ass., 1904, 42: 820 
827. 

6. Idem. Ann. Surg., 1905, 41: 437-450. 

7. WANGENSTEEN, O. H., and Bowers, W. F. Arch. 
Surg., 1937, 34: 496-526. 

8. Wirkrer, D. P. D. Brit. M. J., 1914, 2: 959-962. 


w 














THE SEX HORMONE EXCRETION OF ADULT FEMALE 
AND PREGNANT MONKEYS 


R. I. DORFMAN, Ph.D., and G. VAN WAGENEN, Ph.D., New Haven, Connecticut 


LTHOUGH the monkey has been ex- 
tensively employed for studies in repro- 
duction, little is known of the normal 
metabolism of the steroid sex hormones 

in this species. Some work has been reported on 
the levels of the estrogenic and androgenic sub- 
stances in the urine of the adult male and imma- 
ture monkeys (5, 6, 7). This communication deals 
primarily with determinations of urinary estro- 
gens and androgens in adult female and pregnant 
monkeys. 

It has been found that if the fetus is removed 
some time between the seventieth and one hundred 
and fifty-seventh day of gestation, the placenta 
remains im situ and is expelled at the time when a 
living baby might have been delivered. From the 
gross appearances of generalized edema and in- 
tensification of the sex skin color, it appears that 
the animals maintain the habitus of pregnancy in 
spite of the absence of the fetus (11). We have 
studied the sex hormone excretion under these 
conditions to learn more of the endocrine state. 
We have included also in this report the study of 
a pregnant monkey in which the fetus was re- 
moved and the animal simultaneously bilaterally 
ovariectomized. 

The results in this animal bring some direct 
evidence upon the réle of the placenta and the 
adrenal cortex in the production of the steroid sex 
hormones. 


ANIMALS AND METHODS 


Ten adult female rhesus monkeys (Macaca 
mulatta) were used in these experiments. For the 
studies on the concentrations of sex hormones in 
normal females, 6 animals were employed from 
which ten 3 day samples were quantitatively col- 
lected. A total of 4 normal pregnancies in animals 
A, B, and C were investigated, and at intervals of 
2 weeks samples of urine were collected over a 
period of 3 days during each gestation. In addi- 
tion, 4 other pregnancies were similarly studied in 
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animals D, E, F, and G, in all of which, however, 
some form of operative intervention had been 
used. In 3 animals, D, E, and F, the fetus only 
was removed by abdominal hysterotomy at dif- 
ferent intervals before term, but in animal G the 
ovaries also were excised when the fetus was taken 
out upon the seventieth day of gestation. 

All urines were preserved with toluene during 
the periods of collection. The urinary concen- 
trates were separated into the estrogenic and 
androgenic fractions, respectively, as previously 
described (8). The androgens were assayed by 
means of the day old chick method (4), at least 10 
animals being used for each assay. All values for 
androgenic substances are expressed as interna- 
tional units (I. U.), which is that activity evoked 
by o.1 milligram of androsterone. The estrogenic 
activity was assayed by means of the vaginal 
smear reaction in the spayed adult female mouse 
and all values for estrogenic material are expressed 
as international units (I.U.), which is that activ- 
ity evoked by o.1 microgram of estrone. 


RESULTS 


The urinary excretion of androgenic and estro- 
genic substances by the adult female monkey is 
presented in Table I. No attempt was made to 
study the daily fluctuations of these androgens 
and estrogens, but rather to delimit the urinary 
concentrations of these substances. A total of 10 
samples, each representing a composite of 3 days’ 
urine, were collected from 6 different animals. 
The urinary content of estrogenic substances 
varied from 7 to 12 international units per 24 
hours, while the concentration of androgenic sub- 
stances varied from 1.2 to 3.6 international units 
per 24 hours with an average value of 2.2 inter- 
national units. 

Figure 1 illustrates the variations in the excre- 
tion of androgens and estrogens during 4 normal 
pregnancies in 3 monkeys (A, B, C). Definite in- 
creases in estrogenic substances are detectable 
between the thirtieth and sixtieth day of gesta- 
tion. The highest value for estrogenic substances 
was found in monkey C at 114 days after concep- 
tion when a value of 460 international units per 
day was determined. This represents a 46 fold 
increase above the nonpregnant levels for estro- 
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TABLE I.—-THE SEX HORMONE EXCRETION IN 
THE URINE OF THE ADULT FEMALE MONKEY 



































-™ Androgenic Estrogenic 
Monkey Days of cycle substances substances 
1.U./24 hrs. 1.U./24 hrs. 
J 289 ~~ | 3-6 7 
E 9, 10, II 2.0 <10 
Cc II, 12, 13 1.8 9 
H II, 12, 13 2.0 <I0 
H 14, 15, 16 2.5 8 
E 17, 18, 19 1.5 8 
D 24, 25, 26 1.9 <10 
J 25, 26, 27 2.5 12 
Cc 27, 28, 29 2.7 <15 
I 34, 35, 36 | 1.2 II 











genic substances. Within 2 weeks after parturi- 
tion the quantity of estrogens returned to normal 
nonpregnant levels. 

Within the first half of the gestation period the 
androgenic substances showed a considerable in- 
crease over the normal nonpregnant values. In 
3 of the 4 pregnancies studied values of androgenic 
material above 6 international units per day were 
recorded in comparison with the average value of 
2.2 international units per day for the nonpreg- 
nant levels. In the fourth pregnancy the values 
for androgens were not as great as in the other 3 
pregnancies, but still one value of 4.7 international 
units per day was recorded in contrast to the 
maximum value of 3.6 international units per day 
recorded for the normal adult females. 

Within the first postpartum month the andro- 
genic titer remained at a high level. Thus, in the 
case of monkey A between te thirteenth and six- 
teenth day the titer of androgenic substance was 
4.0 international units, and between the twenty- 
seventh to thirtieth day, 5.0 international units. 
However, the concentration of androgenic sub- 
stances returns to normal limits during the second 
postpartum month, as evidenced by the fact that 
in monkey A a value of 1.0 international units per 
day was found by the forty-eighth day after 
delivery. 

The influence of the removal of the fetus on the 
urinary excretion of the sex hormones is presented 
in Figure 2. Three such cases were studied which 
included monkeys D, E, and F, from which the 
fetuses were removed by abdominal hysterotomy 
at the seventy-first, one hundred and forty-first, 
and one hundred and fifty-seventh day, respec- 
tively. The placentas were retained and finally 
expelled near the expected date of parturition. 
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Fig. 1. The urinary excretion of estrogenic and andro- 
genic substances by the pregnant monkey. 





The removal of the fetuses caused no significant 
change in the urinary excretion of the sex hor- 
mones. 

Figure 3 presents a study of the excretion of 
estrogens and androgens during a pregnancy in 
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Fig. 2. The urinary excretion of estrogenic and andro- 
genic substances by the pregnant monkey when the fetus 
was removed before term. 


which animal G had been subjected to ovariec- 
tomy on the seventy-third day at the time of the 
removal of the fetus. The placenta was retained 
until the one hundred and fifty-third day, at 
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Fig. 3. The urinary excretion of estrogenic and andro- 
genic substances by the pregnant monkey after removal of 
both ovaries and the fetus. 


which time it was expelled. Throughout the 
period of placental retention the quantity of uri- 
nary estrogens was maintained well above the 
nonpregnant excretion figures of 7 to 12 inter- 
national units, ranging from 15 to 50 international 
units per 24 hours. The androgen excretion dur- 
ing this same interval ranged from 1.8 to 7.5 inter- 
national units per day with an average of 4.6 in- 
ternational units, and was definitely above the 
control values of 1.2 and 2.0 international units 
found about 6 months after the expulsion of the 
placenta. As in the case of normal pregnancy, the 
high titer of androgenic substances was main- 
tained during the first postpartum month. 


EVALUATION OF STUDY 


The comparative urinary excretion of estro- 
genic and of androgenic substances in the monkey 
have been summarized in Table II. The imma- 
ture animal excretes very little, if any, substance 
possessing estrogenic or androgenic activity. Both 
the adult male and female monkey, however, ex- 
crete measurable amounts of active substances. 
With respect to the estrogens, the female of this 
species seems to excrete considerably more than 
the male. The urinary excretion of androgenic 
substances is of interest since the quantity of these 
materials is of the same magnitude in both males 
and females, the average being 2.6 and 2.2 inter- 
national units per day, respectively. 

During pregnancy in the monkey we find in- 
creased concentrations as both estrogenic and 
androgenic substances in the urine; this, in the 
case of estrogens, may be as great as 46 times that 
of the normal female. The increase in estrogenic 
substances during pregnancy agrees with results 
found for the human (1). 
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TABLE II.—THE COMPARATIVE URINARY EX- 
CRETION OF ESTROGENIC AND ANDROGENIC 
SUBSTANCES IN MONKEYS 
























































Num 
Relecenee i St “ ¢ Ser a of we rt I oe nic 
ta test =. of ver of | days substances substances 
Piss ani-| ani ani- | urine 1.U./Day 1.U./Day 
mals} mals | mals | col- (range) (range) 
lected 
(5), (6) Q |Imma-| 2 20 <0.05 <o.8 
ture 
—— ————_- |] — | — — - |-———_— — 
(5), (6) | o@& [Imma 2 20 <0.05 <o.8 
ture | 
This Q | Adult | 6 30 2.2 (7-12) 
report | 
This Q | Preg- 3 78 |5.9* 1.5-10.0 88 10-460 
report | nant 
(7) | o& } Adult| 3 46 |2.6 1.0-4.7 | I 1.1-2.5 
*This is a minimum value since 10 of the 26 assays were minimum 


assays due to lack of extract. 


In keeping with previous observations in the 
monkey that the removal of the fetus does not 
interfere with the general status of pregnancy 
(11), we find that no significant change occurs in 
the excretion of estrogenic substances. When the 
pregnant animal was ovariectomized at the same 
time that the fetus was removed, the concentra- 
tion of urinary estrogens was maintained well 
above the nonpregnant levels. The greater part 
of these estrogens was probably of placental ori- 
gin because it was further noted that when the 
placenta was expelled the estrogen excretion defi- 
nitely decreased. The source of the residual estro- 
gens, that is, in the absence of both placenta and 
ovaries, was probably the adrenal cortex. The 
fact that the adrenal cortex can produce estro- 
gens is well established, especially since estrone 
has been isolated from this source (2). Thus, it is 
apparent that three sources, the ovaries, the 
placenta, and the adrenal cortex, contribute to 
the production of estrogens during the period of 
pregnancy. 

The presence of increased quantities of andro- 
genic substances during pregnancy in the monkey 
is of considerable interest. The fact that this in- 
crease persists for about a month after the expul- 
sion of the placenta in animals with or without 
ovaries indicates that the increased androgen pro- 
duction during pregnancy is due to the adrenal 
cortex. Hypertrophy of the adrenal cortex during 
pregnancy has been described in the human (10) 


and in the guinea pig (9g). The rhesus monkey is 
the first animal in which an increased quantity 
of urinary androgens has been demonstrated dur- 
ing pregnancy. Studies in humans have not in- 
dicated similar increases (3). 


SUMMARY 


Studies have been made on the sex hormone 
excretion of (a) adult female monkeys, (b) preg- 
nant monkeys, (c) pregnant monkeys from which 
the fetuses had been removed by abdominal hys- 
terotomy, and (d) a pregnant monkey which was 
ovariectomized early in gestation when the fetus 
was removed. 

Increases in both estrogenic and androgenic 
substances in the urine of pregnant monkeys were 
observed. Following parturition, or expulsion of 
the placenta alone, the estrogens immediately 
decrease to the nonpregnant values while the high 
concentration of androgens persists for approxi- 
mately 1 month post partum. Direct proof is pre- 
sented that the estrogens may be produced in the 
ovary, placenta, and adrenal cortex. The results 
indicate that the greatest part of the androgens 
produced during pregnancy are derived from the 
adrenal cortex. 

The rhesus monkey is the first animal in which 
an increase in the urinary androgens has been 
demonstrated in pregnancy. The excretion of 
estrogenic and of androgenic substances is com- 
pared in immature, adult, and pregnant monkeys. 
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CECOSTOMY 


ARTHUR W. ALLEN, M.D., F.A.C.S., and CLAUDE E. WELCH, M.D., F.A.C.S. 
Boston, Massachusetts 


HE importance of cecostomy in dealing 

with malignant lesions of the left colon 

has been recognized for many years. 

Recent advocates of this operation are 
Whipple and Rankin. Early procedures of this 
type were for relief of complete obstruction, and 
this is still the only use made of it by many sur- 
geons, either as a palliative operation or as a pre- 
liminary procedure to resection. When obstruc- 
tion of a marked degree does not exist, cecostomy 
is usually practiced as a complementary step in 
primary resection. On the whole, the application 
of these principles has given good results, particu- 
larly when the cases have been well selected and 
in the hands of certain surgeons. We believe our 
results (1) indicate that preliminary cecostomy, in 
all lesions of the left colon and in some cases of 


From the East Surgical Service, Massachusetts General Hos- 
pital and the Department of Surgery, Harvard Medical School. 
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Fig. 1. The distended cecum has been delivered through 
a McBurney incision. The wound edges are carefully pro- 
tected with gauze. A pursestring of No. o plain catgut has 
been placed, and suction trochar about to be introduced. 


carcinoma of the rectum followed by resection at 
a later stage, will result in a lower mortality rate 
than will cecostomy coincident with primary re- 
section. 

Our experience has been greater with resec- 
tion and anastomosis of the bowel than with 
any of the various exteriorization or obstructive 
resection methods which are frequently used 
elsewhere. This probably explains our improved 
results in cases in which a preliminary cecostomy 
is performed 7 to ro days prior to resection of the 
lesion, since leakage, peritonitis, or wound sepsis 
rarely follow resection and suture under these cir- 
cumstances. 

The earlier cecostomies consisted of exterioriza- 
tion of the cecum and, in many instances, fixation 
of the bowel to the abdominal wall. This method 
is still widely used and when the vent is to be 
permanent, it is the procedure of choice. Many 
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Fig. 2. The cecum has been decompressed and a rubber 
covered clamp applied. The cecum has been opened. As 
the scissors are spread, the rubber covering the right angle 
glass tube is inserted. 
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Fig. 3. The pursestring is tightened and the same suture 
passed through the tube and tied. A second inverting 
pursestring of No. o chromic catgut is then placed. 

Fig. 4. A third pursestring of No. o chromic catgut has 
been inserted. The tip of the omentum has been sutured 
about the tube. The operator then holds the rubber tube 
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Fig. 5. 


firmly and rotates the glass tube about until it reaches its 
final position. 

Fig. 5. The final appearance after wound closure. One 
through-and-through suture is tied on either side of the 
tube, and then passed through the rubber as an additional 
protection to maintain the position of the tube. 











ALLEN, WELCH: CECOSTOMY 


suggestions have been made for temporary 
cecostomy by the use of glass or rubber tubes of 
varying designs. When complementary cecostomy 
is to be established, the Pezzer catheter type of 
Hendon or Nason, with Nicholson’s modification, 
is satisfactory. This method, however, has some 
disadvantages as a preliminary procedure. The 
glass tube method of Paul, or Mixter’s (4, 7) 
modification of it, is also unsatisfactory since 
leakage about the tube occurs so soon after opera- 
tion that control of the fecal current is quickly 
lost. Gibson advocated the use of a large rubber 
tube for cecal drainage in ulcerative colitis, and 
Jones used this method extensively in cecostomy 
as a preliminary and coincident procedure for 
carcinoma of the left colon. 

We have found that a short segment of large 
rubber tubing, fitted on a right angle glass tube, 
gives the most uniform result in temporary 
cecostomy of any of the methods so far used. The 
rubber tubing holds well in the bowel wall and 
can be so placed by 3 pursestring sutures of 
catgut that the serous surfaces of the vent come 
in contact when the tube is removed, thus en- 
hancing a spontaneous closure of the opening. 
The glass right angle tube, going through some 
or all of the abdominal wall, prevents kinking of 
the tubing, which is the chief disadvantage of any 
all rubber apparatus that we have tried. This 
rigid segment also makes it easier to fix the tube 
securely to the abdominal wall in such a manner 
that change of position can be accomplished by 
the patient with as little discomfort as possible. 

The bowel can usually be well cleansed by this 
procedure. After 24 hours, dilute magnesium 
sulphate can be instilled directly into the colon 
several times daily. Often salt solution can be 
irrigated through the lesion from the rectum to 
the cecostomy or vice versa. Occasionally, the 
bowel cannot be as thoroughly cleansed by this 
method as by complete colostomy and, for this 
reason, in large obstructed and grossly infected 
growths, one may do well to use transverse 
colostomy or Devine’s modification of it either 
instead of, or, at times, following cecostomy be- 
fore resection of the involved bowel is undertaken. 
It is well to bear in mind that the contents of the 
colon should be as dry as it is possible to make 
them at the time of resection, since liquid feces in 
small quantities are far more dangerous to the 
peritoneal cavity than firm scybala. For this 
reason, no irrigations of the colon should be made 
for 24 to 36 hours before resection, and, during 
this interval, paregoric in dram doses should be 
given every 4 hours. 

The disadvantages of temporary cecostomy are: 
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Fig. 6. A cross section of the tube in its final position. 


(1) Wound sepsis invariably occurs to some extent 
and can be controlled by removal of sutures and 
warm boric acid solution compresses. Serious in- 
fection rarely, if ever, occurs and has caused no 
deaths in our series. (2) Hernia in scar is common, 
due to the long maintenance of the foreign body 
through the abdominal wall. Since it is necessary 
to keep the cecostomy open until the anastomosis 
is functioning well, this means that the tube re- 
mains in place for from 2 to 3 weeks. Usually 
these hernias cause little trouble and rarely do 
they warrant repair. (3) Failure of the cecostomy 
to close spontaneously occurs occasionally. It is 
wise to wait a minimum of 3 months and often 
complete cessation of drainage will take place 
long after that. Only when the mucous surface of 
the opening presents above the skin edges can one 
be sure that spontaneous closure will not take 
place, and this situation is rarely met if the 
procedure is carried out as we have described it. 
On the whole, the complications are a small price 
to pay for the numerous advantages of the 
procedure. 

Our experience at the Massachusetts General 
Hospital with cecostomy, performed for malignant 
disease in a consecutive series of 250 cases ending 
January 1, 1941, is given in Table I. 


TABLE I. 
Method 

Cases 

Mixter’s glass tube... .. mals tee ea cant tle alate ame eras 22 
i ee RR Ee Raed ee tage 23 
Pezzer catheter or exteriorization of cecum......... II 
Modified Gibson (as described by us)............. 194 
ei ase ane eas se ede 250 
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There were 32 deaths in this series, 21 of which 
were due to perforated lesions or carcinomatosis. 
Eleven deaths were attributable to the cecostomy 
itself. In some instances, the fatality was due to 
an error in technique, in others to cardiac or 
pulmonary lesions. 

Surgical closure of the cecostomy was necessary 
in 17 instances. There were 14 known recorded 
hernias in scar. 
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BRAZILIAN OPHTHALMOLOGY 


HAVE been requested by the Editorial 

Board of SURGERY, GYNECOLOGY AND 

OBSTETRICS to record my impressions of 
the practice of ophthalmology in Brazil after 
attending the IV biennial Brazilian Congress 
of Ophthalmology, held in Rio de Janeiro the 
last week of June of this year. Previously to 
that time, I knew one Brazilian ophthalmolo- 
gist intimately and several others only very 
casually. I knew nothing of the methods or 
character of practice there. But I have come 
away with a very favorable impression. 

The men from forty years of age upward 
were for the most part trained either directly 
or indirectly in the ophthalmic clinics of 
Central Europe, particularly Germany and 
Austria. But there is definite evidence that 
they thought for themselves and do not adhere 
slavishly to the fetishes of the individual clinic 
in which they spent the majority of their time. 
A few have supplemented their knowledge by 
visits of varying length of time in the clinical 
centers of the United States. French and 


Italian influence, which formerly was in the 
ascendency in Brazilian ophthalmic circles, 
has now entirely disappeared. The men of that 
generation are fairly conversant with the work 
being done in the United States, although 
the knowledge has been gained from the 
literature and seldom from personal contact. 

Nearly all of the younger men have been 
trained in Brazil by serving as junior assist- 
ants in the university eye clinics of which 
there are eleven. The same disadvantage 
exists there as did until recently in the United 
States, namely lack of formalized instruction 
particularly in the basic sciences of ophthal- 
mology. The instruction is mainly clinical and 
somewhat of the preceptorship type. How- 
ever, instructional courses are beginning to 
make their appearance and without doubt, 
the adolescent period from which American 
ophthalmology is just emerging, will be con- 
siderably shortened in Brazil. In the tropics, 
things mature rapidly. 

There is a much sharper differentiation be- 
tween charity and private practice than we 
are accustomed to. Hospitals, as we know 
them, partly charitable, partly half-pay, and 
partly private, do not exist there. A hospital 
in Brazil is always a charitable institution re- 
gardless of whether it is supported by the 
national or state government, by religious 
orders, or by private agencies. Private pa- 
tients are operated upon in sanatoria or what 
corresponds to the British nursing home. Some 
ophthalmologists with large practices maintain 
small hospitals of their own, of 2 to 15 beds, 
in conjunction with their consulting offices. 
The Army and Navy hospitals are excellent. 

The ophthalmic equipment in the private 
offices and in the public institutions is good. 
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The older instruments were almost invariably 
German, but they are being replaced rapidly 
by modern American equipment. None of the 
optical instruments or glass is of local make. 

The treatment of eye, ear, nose, and throat 
conditions is done by the same man only in the 
smaller communities, while in cities of from 
35,000 upward, the men confine themselves to 
one or the other specialty. Long working 
hours are the rule. Usually the men work in 
the clinics or the hospitals in the morning and 
conduct their private practice in the afternoon 
from two to seven. Dinner is always at a late 
hour, and there are practically no evening 
hours of consultation. Men on duty in the 
Army and Navy hospitals are permitted to 
conduct private practice in the afternoons, as 
are many of the public health officers. 

The individual practice of ophthalmology in 
Brazil is much as it is in the United States. 
We use the same instruments of diagnosis, the 
same nomenclature, and the same surgical 
procedures. Therapeutic measures vary but 
slightly. Refraction is more apt to be per- 
formed under mydriasis in the United States, 
while in Brazil, refractometers, either Bausch 
or Zeiss, are much favored. Anomalies of the 
ocular muscles have been more or less neglect- 
ed in the past, but are now receiving greater 
recognition, due mainly to British influence. 
Some orthoptic training is being instituted, 
again principally of English origin. In certain 
parts of Brazil, tropical diseases bring oph- 
thalmic problems that we do not have to cope 
with; but on the whole, individual ophthal- 
mology in Brazil is on the same plane as in 
the United States. 

Graduate training in ophthalmology is in- 
adequate in Brazil, due principally to a lack of 
organization. The Congress that was just 


held, voted to establish a Brazilian Board of 
Ophthalmology, patterned much along the 
lines of the American Board of Ophthalmology. 


That important decision will open the gate to 
ophthalmic organization, and because they 
can and will borrow from the experience of the 
American Board, progress will be more rapid 
in Brazil than it has been in the United States. 
There is a full realization there that ophthal- 
mology for the future will be centered in the 
Americas, and the Brazilians are preparing 
to do their part. Harry S. GRADLE 


DIAGNOSIS, OPERABILITY OF 
INTRATHORACIC NEOPLASMS 


NTRATHORACIC neoplasms _ usually 
present first symptoms, physical signs, 
and occasionally even roentgenological 
shadows that strongly suggest some common- 
place thoracic disease. The great majority of 
thoracic neoplasm patients are first diagnosed 
as having a simple cold, influenza, pneumonia 
or delayed resolution of pneumonia, tubercu- 
losis, asthma, pleurisy with effusion, chronic 
bronchitis, bronchiectasis, pulmonary abscess, 
various forms of cardiocirculatory disease, 
diaphragmatic hernia, arthritis, neuralgia, or 
miscellaneous other conditions. The diagnostic 
error is prolonged if the physician fails to be- 
come concerned by the persistence of symp- 
toms in what he had diagnosed as a self-limit- 
ed disease, or by the atypical course of some 
presumed chronic disease. The persistence or 
aggravation of the significant symptoms of 
cough, dyspnea, and pain should lead to a re- 
evaluation of the clinical findings, especially 
the roentgenological findings. While the mis- 
taking of a non-neoplastic lesion for a neo- 
plasm occasionally occurs and may lead to an 
unnecessary operation, the opposite mistake is 
much more frequently made. 

There is a rather generalized belief among 
physicians that, once a diagnosis of neoplasm 
has been made, immediate surgical removal is 
required only for those tumors believed to be 
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malignant. Consequently, tumors that are be- 
lieved to be benign, but that are actually 
malignant, are often merely observed until 
such time as their malignant nature becomes 
manifest; in many cases the lesion becomes in- 
operable during the period of observation. 
There are, furthermore, real dangers in merely 
observing neoplasms that are actually benign 
when first diagnosed, as the continued en- 
largement of a benign tumor produces various 
forms of progressive disfunction of the lungs, 
heart, and other mediastinal organs, and as 
the contents of a cystic tumor, or the liquefied 
degenerated portion of a solid tumor, may 
perforate into a bronchus; the most important 
danger, however, is that benign neoplasms not 
rarely undergo malignant degeneration. 

Since benign as well as malignant neoplasms 
should be removed promptly, the clinician’s 
chief concern should be to determine whether 
a given tumor is probably completely remov- 
able and whether the patient’s general condi- 
tion will permit the intended operation. The 
operative risk should obviously be weighed 
against the probable malignancy or benignan- 
cy of the tumor; when the risk is sufficiently 
great that it would be accepted only if the 
tumor were malignant, a needle punch biopsy 
of the lesion is justifiable. A careful search 
should be made for evidence of metastasis or 
irremovable invasion of the thoracic walls. 
Bronchoscopy will determine whether a bron- 
chogenic carcinoma has extended too far 
cephalad to be completely removed by total 
pneumonectomy. A tumor, especially one of 
the mediastinum, that might be a lympho- 
blastoma should be given a diagnostic test 
dose of deep x-ray therapy. This use of x-ray 
therapy is its only proper one for possibly 
operable intrathoracic neoplasms. 

The rapid rate of growth of a tumor suggests 
malignancy but is not conclusive evidence 
since some benign tumors grow rapidly and 


some increase rapidly in size from hemorrhage 
into, or rapid increase in the liquid contents of, 
a cystic tumor. Furthermore, some malignant 
neoplasms grow very slowly and may metas- 
tasize while the original lesion is still small. 
Most intrapulmonary neoplasms are malig- 
nant, being carcinomas, and may be either 
well or poorly circumscribed, roentgenological- 
ly. Although most extrapulmonary neoplasms 
with well circumscribed borders are benign 
and those with poorly defined borders are 
malignant, the former are occasionally malig- 
nant and the latter benign. While the follow- 
ing signs are strongly suggestive of malignan- 
cy, all have occurred in cases of benign tumor: 
Paralysis of the phrenic, recurrent laryngeal 
and upper thoracic sympathetic nerves, dys- 
phagia, dilatation of superficial veins, hemor- 
rhagie pleural effusion, serous pleural effusion 
in the presence of a small neoplasm, great 
pain, and great loss of weight. 

Since delay in removal of malignant neo- 
plasms is not justifiable and since delay in re- 
moval of benign neoplasms exposes the patient 
to certain considerable risks, virtually all pre- 
sumably removable intrathoracic neoplasms 
(with the exception of lymphoblastomas) 
should be operated upon soon after the diag- 
nosis has been made, provided, of course, that 
the patient’s general condition permits. The 
importance of early operation is increased by 
the facts that in many cases an accurate deter- 
mination of malignancy or benignancy cannot 
be made before operation and that delay in 
operating in the case of those tumors that 
happen to be malignant often results in their 
becoming inoperable. Early surgery for al- 
most all intrathoracic neoplasms will prevent 
many tragic deaths that would occur as a 
direct result of the postponement of operation 
in the usually unfulfilled hope that a pre- 
operative pathological diagnosis might, some- 
how, soon be made. Joun ALEXANDER. 
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Fig. 


Diploma of the medical degree awarded by the University of Bologna, in 1608. 








TEXTS AND DOCUMENTS 


ON THE DIPLOMA AND CEREMONIES INCIDENT TO THE 
AWARD OF THE MEDICAL DEGREE AT BOLOGNA, 


ITALY, 


IN 1698 


BLANCHE B. BOYER, and ARNO B. LUCKHARDT, M.D., Chicago, Illinois 


HE modern cap and gown, official dress, 
at present day University convocations 
are, of course, curious modifications of 
the monastic ‘“‘cowl” and “cuculla” not 
uncommon to this day in various materials and 
colors depending on the particular monastic or 
religious order. In the religious orders the hood 
or cow] is usually attached to the monk’s scapular. 
The present day hood placed over the head and 
about the neck and shoulders of the present day 
recipient of an earned or honorary degree is a 
curious and misshapen homologue of the cowl at- 
tached to the scapular of which latter there is no 
vestigial remnant in the modern academic gown. 
Because of this, there: was evolved in the course 
of time at the English speaking universities the 
“headgear” spoken of as the “mortarboard”’ or 
“cap” quite different from the birretum and from 
the earlier monk’s cowl which still constitutes a 
serviceable protective covering for the head. 

As in the case of dress, so the ceremonies inci- 
dent to the investiture of a candidate on gradua- 
tion have been greatly modified in the course of 
time, as is very evident from the diploma of the 
M.D. and Ph.D. degree awarded to one Francis- 
cus Ignatius of Ravenna by the University of 
Bologna in 1€98. 

Senior author, Miss Blanche Boyer, translated 
from the Latin in toto the text of this diploma. 
Only such passages will be reproduced in transla- 
tion as are of interest because of their novelty. 
The document belonging to the junior author 
consists of a book measuring 8% inches by 6% 
inches, bound in full calf and containing one hand 
colored frontispiece and four pages of text, hand 
printed on parchment. 


Dr. Boyer, Assistant Professor of Latin, The University of 
Chicago (Paleographer). 


In the frontispiece (Fig. 1), on the left is seated 
the figure of Minerva, goddess of wisdom, arts, 
and crafts, to whose usual attributes is added the 
caduceus. With the left hand she proffers the 
flower of learning to Bologna (the seated figure on 
the right, identified by the coat of arms—red 
cross on white background, surmounted by three 
gold stars—inscribed Liberty). Bologna with her 
right hand to a star in the upper center of the pic- 
ture says, “If it be filled with dew” (“the flower 
will thrive” by context). Across the bottom of 
the picture runs the legend:—‘‘Forever will live 
saan good from me.” The last page of the Latin 
text ends with the following transcription (Fig. 2) 
in translation: 

“T, Antonius Felix Marsilius, Archdeacon and 
Senior Chancellor of the University of Bologna, 
testify to the acceptance of D. (ominus) Francis- 
cus Ignatius of Ravenna in the aforesaid Faculties 
of Doctors. ... 

“T, Dominicus Maria, son of D. Angelus of 
Jordanii, Notary authorized by the Holy See, the 
Empire and the City of Bologna, and special 
secretary of His Grace and Very Reverend Lord 
the Archdeacon, since I was present at the fore- 
going request of the aforesaid eminent D. Fran- 
ciscus Ignatius admitted with no dissenting vote 
into the aforesaid Faculties of Doctors, have 
therefore subscribed with my own hand to all the 
foregoing—drawn in the form of a public docu- 
ment by another’s trustworthy hand—and have 
stamped it as required. Dated: Bologna, 24th of 
September, 1698.” 

The document commences with exuberant 
praise and flattery of the officials of Bologna and 
its ulversity, so common to that age and hardly 
of interest to this journal’s readers. 

Next the document refers in glowing terms to 
the doctoral candidate, “DD. Mv. Franciscus Ig- 
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natius, most eminent citizen of Ravenna” who 
“has undergone a difficult, rigorous and formi- 
dable examination by the Domini D. D. Doctorsof 
said college of Liberal Arts, Sacred Philosophy 
and Medicine in Bologna in which said eminent 
D. Mr. or Dominus Franciscus Ignatius” ex- 
pounded so cleverly “with unusual clarity the 
topics given him, by shrewd argument and clever 
answer after the fashion of Doctor rather than 
Scholar” that he was adjudged fit and satisfactory 
by “unanimous vote with no dissenting sign” to 
be “candidate for the Degree in the aforesaid 
Faculties.” 

It was also determined that his faith was be- 
yond suspicion; for after a “prefatory discourse 
and information duly and rightfully received re- 
garding the religion and Catholic faith of said 
eminent D. Franciscus Ignatius by the summon- 
ing and examining of reliable witnesses and by 
public avowal of the candidate with the oath of 
the Catholic faith in the usual set formula pre- 


scribed in the Bulla and Apostolic letters of Pope 
Pius IV of blessed memory” etc. 

Everything having been found satisfactory and 
the candidate having requested the insignia of the 
Doctorate the procedure was as follows: 


“Books of the Liberal Arts and sacred Philoso- 
phy and Medicine closed were placed in his hands, 
then, the same open; second, the birretum or 
Doctoral cap was put on his head; third, he was 
pledged in the name of all branches of learning 
with a ring of gold; then the kiss of peace and the 
Magisterial benediction that the same eminent 
D. Franciscus Ignatius, Distinguished Doctor, 
should be thus decorated and conspicuously re- 
warded in his Fatherland by Him who One and 
Three reigns unnumbered centuries, eternal and 
glorious.” 


Surely a most ceremonious and time consuming 
procedure for one doctor compared with the hur- 
ried and perfunctory “mass production” practice 
at convocations of the present time. 
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THE SURGEON’S LIBRARY 


REVIEWS OF 


ology of the Alimentary Tract! Buckstein has drawn 

liberally not only from the literature but par- 
ticularly from his rich experience in the field of gas- 
troenterology. In the preface and throughout the 
text the importance of the correlation of the clinical, 
etiological, and pathological with the roentgenological 
aspects of diseases of the alimentary tract is stressed. 
Since roentgenography has become such an essential 
procedure in the diagnosis of lesions of the alimen- 
tary tract, it is important that any physician having 
to deal with the diagnosis and treatment of such 
lesions have a knowledge of the potentiality of this 
method. In many instances the diagnosis will be 
evident on the roentgenogram but not infrequently 
in the borderline cases only a correlation of the 
clinical and the roentgen findings will lead to a cor- 
rect interpretation. 

This volume includes not only an excellent presen- 
tation of the roentgenology of the digestive tube, the 
biliary tract, the spleen, liver, and pancreas, but also 
pertinent details as to roentgenographical technique 
and procedures so important in an adequate exami- 
nation. The importance of using both fluoroscopy 
and radiographical methods are discussed and empha- 
sized. There should be no controversy as to which 
method is most important as both are essential for 
an adequate and complete examination of the ali- 
mentary tract. Throughout the volume the author 
has presented numerous interesting case reports 
which help to emphasize the roentgen findings. The 
illustrations are numerous, well chosen, and beauti- 
fully reproduced, and add greatly to the clarity of 
the discussion. . 

This comprehensive, easily readable, and depend- 
able volume should prove most helpful and instruc- 
tive, not only to the roentgenologist and gastro- 
enterologist but to the physician in general practice 
whose needs the author has kept in mind throughout 
the presentation. It is recommended without reser- 
vation and merits wide distribution. 

Ear E. BArtTH. 


[° the splendidly written book Clinical Roentgen- 


HE volume by Dr. Salter? contains an authori- 

tative presentation of present day knowledge of 
iodine in physiology and biochemistry. The text in- 
cludes the author’s very extensive work in this field 
so that it is a most valuable monograph. In addition, 
it gives a review of physiological and chemical litera- 
ture on iodine. More than 600 references are listed. 


ICLINICAL ROENTGENOLOGY OF THE ALIMENTARY TRACT. By Jacob 
Buckstein, M.D., Philadelphia and London: W. B. Saunders Co., 1940. 

2THE ENDOCRINE FuNCTION OF IopINE. By William Thomas Salter. 
Cambridge, Massachusetts: Harvard University Press, 1940. 


NEW BOOKS 


Of necessity, thyroid gland physiology is thoroughly 
discussed, so that, as the preface indicates, ‘‘an 
important bridge between biochemistry and endo- 
crinology” is provided. Recent studies of radio- 
active iodine as a means of elucidating iodine me- 
tabolism are discussed. Blood iodine and iodine 
balance studies in various thyroid diseases are pre- 
sented and much of the modern data are reproduced 
in tabular and graphic form. Iodine metabolism in 
other diseases and physiological states is also re- 
viewed. The technique of iodine determination in 
biological material is given in detail. Hence, this 
volume is essential to students of clinical endocrin- 
ology as well as to biochemists. It cannot be recom- 
mended too highly. PAut Starr. 


HE eighth edition of Williams Obstetrics has 

recently been made by Stander, this being his 
second revision of the well known text. The book 
has been almost completely rewritten and little of 
the original text remains unaltered. Three new 
chapters have been added: ‘‘Diseases and Abnor- 
malities of the Newly Born Child,” ‘‘ Classification 
of Abnormal and Contracted Pelves,’”’ and “‘Sudden 
Death and Maternal Mortality.” This text has been 
accepted as a classic for so long that an extended 
review is unnecessary. The field of obstetrics has 
been completely covered, and all recent advance- 
ments made in the field are incorporated in the text. 
Controversial theories and different teachings are 
presented, and the author’s own views and teachings 
are definitely stated. 

In the chapter on classification of abnormal and 
contracted pelves, Stander presents the modified 
Williams classification, which is based on an etio- 
logical basis. The morphological classification of 
Caldwell and Moloy based on sexual and anthro- 
pological characteristics is presented, as is also the 
Thoms classification of pelves. A new classification 
of contracted and abnormal pelves is proposed by 
Stander; this classification is based on a combined 
morphological and etiological classification and is 
arranged on a basis of inherited, sexual, develop- 
mental, growth, disease, and traumatic factors. 
Roentgenological pelvimetry is discussed in detail 
and techniques of the procedure are also described 
in full detail. 

In the new chapter, diseases and abnormalities of 
the newborn child, abnormalities, injuries, and dis- 
eases occurring during pregnancy, labor, and shortly 
thereafter are discussed. 


3WriuraMs Osstetrics. By Henricus J. Stander, M.D., F.A.C.S. 
8th ed. New York and London: D. Appleton-Century Co., 1941. 
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The chapter on the toxemias of pregnancy has 
been revised, and the toxemias are classified and dis- 
cussed according to the new classification of the 
American Committee on Maternal Health. Hyper- 
tensive disease and renal disease complicating preg- 
nancy, while not true toxemias of pregnancy, are 
discussed in this chapter because of their similarity 
in several respects to the toxemias. Clinical and 
laboratory methods of diagnosis and differentiation 
of this important group are given in detail, and their 
treatment, in view of our present knowledge of these 
conditions, is thoroughly presented. 

The chapters on operative obstetrics are most 
complete and operative procedures are well visual- 
ized by means of photographs and drawings. The 
chapter on amnesia, analgesia, and anesthesia in 
labor gives the history and progress of the prepara- 
tions used from their inception to the present. Their 
methods of use, advantages, and disadvantages are 
fully stated and details of application employed at 
present in the New York Lying-In Hospital are 
outlined. 

This is a most valuable book for students and 
practitioners, and essential to the library of anyone 
teaching obstetrics. THEODORE J. Morris. 


ELL known for his contributions to the knowl- 
edge of blood coagulation, Dr. Nygard has re- 
cently ~~ ritten Hemorrhage Diseases.! Much of the pre- 
sent work centers around the determination of blood 
coagulability by a photo-electric method developed 
by the author. The principle of the method is the 
measure of light transmission through recalcified 
blood plasma during fibrin formation. Automatic 
graphic recordings are made of the progressive reac- 
tion. From the curves, it is possible to determine 
the time of the first formation of fibrin, the duration 
and velocity of fibrin formation and the appearance 
of retraction of the clot. This method obviously 
gives much more accurate and detailed information 
than clinical methods for blood coagulation now in use. 
In the first part of the book, the writer outlines 
the methods of determining coagulability of the 
blood and describes in detail the principles of the 
photo-electric method. In part II are included ex- 
perimental investigations on the coagulability of 
blood plasma, the interaction of thrombin and fibrino- 
gen and the coagulant effect of thromboplastin. 
The photo-electric method helps greatly to clarify 
the mechanism of blood coagulation. In the last 
part of the book there is a complete classification ot 
‘*hemorrhagic manifestations.”” —The comprehensive 
chapters on hemophilia, thrombocytopenic purpura, 
vitamin K, jaundice, and hemorrhagic disease of the 
newborn include many interesting and original ob- 
servations on the coagulation defect in these con- 
ditions. 
More complicated sections of the book are simpli- 
fied by many well chosen illustrations and tables. 


1HEMORRHAGIC DISEASES; PHoTO-ELEctRIC Stupy oF BLoop Coacu- 
LABILITY. By Kaare K. Nygaard, M.D. St. Louis, Mo.: The C. V. 
Mosby Co. 1941. 


Complete references are given at the end of each 
chapter. This excellent volume should be of great 
value to both physiologists and clinicians interested 
in the problem of blood coagulation. 

Howarp L. Att. 


CCORDING to its preface, Spermatozoa and 
Sterility by Abner I. Weisman? is an effort to 
bring to the attention of those interested in sterility 
the tremendous importance of semen, spermatozoa, 
and spermigation in the female by concentrating in 
one volume all of the available information on the 
subject up to the present time. In this effort, Dr. 
Weisman has very largely succeeded. 

Seventeen of the book’s 27 chapters have to do 
with the seminal fluid or its constituents. The 
chemistry, metabolism, and reaction of spermatozoa 
to external stimuli are adequately discussed. Meth- 
ods for obtaining and evaluating spermatozoa are 
given in excellent detail. Specific instructions for 
collecting and counting spermatozoa, and for study- 
ing spermatozoal morphology are presented in a sim- 
ple, lucid manner. In a discussion of the interpreta- 
tion and evaluation of seminal analysis the author 
correctly directs attention to the fact that a single 
seminal specimen does not, in itself, give a complete 
picture of the human male’s procreative ability. 
Thorough physical examination and repeated study 
of the seminal fluid are essential. While the value of 
many of the procedures included as auxiliary tests 
of spermatozoal function would be questioned by 
some gynecologists, yet they are rightfully included 
in a comprehensive compilation of the literature. 

The problem of artificial impregnation with either 
the husband’s or a donor’s semen is presented not 
only from the medical but also from the legal aspect. 
The pitfalls inherent in such unnatural procedures 
are pointed out and measures directed toward de- 
creasing some of the dangers associated with arti- 
ficial insemination are given. Special chapters are 
devoted to pregnancy tests, spermatoxins, control of 
sex, and theoretical factors in fertility and sterility. 
Only two rather brief chapters deal in a general way 
with the causes of sterility in the male and with the 
treatment of impaired spermatogenesis. 

The text is an excellent source book not only for 
the gynecologist and the urologist but also for the 
experimental laboratory worker as well. It is some- 
what voluminous to be considered an ideal manual 
for the general practitioner. The text contains ref- 
erences to and excerpts from most of the authorita- 
tive investigations of human sterility. The monu- 
mental work of Retzius has been emphasized but it 
is to be regretted that Gatenby’s and Beams’ newer 
observations on spermatozoal morphology were over- 
looked. Throughout the text the author has been 
meticulous in giving credit for original work. His 
book is a timely reminder of the need for a care- 
ful study of the husband’s seminal fluid in human 
sterility problems. Joun W. HurrMan. 


2SPERMATOZOA AND STERILITY; A CLINICAL MANUAL. By Abner I. 
Weisman, M.D. New York and London: Paul B. Hoeber Inc., 1941. 
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CLINICAL CONGRESS OF AMERICAN 
COLLEGE OF SURGEONS 


Evarts A. GRAHAM, St. Louis, President 
W. Epwarp GALLIE, Toronto, President-Elect 


Committee on Arrangements 
LELAND S. McKittrick, Chairman; RicHarD H. SWEET, Secretary 


PROGRAM FOR THE 1941 CLINICAL CONGRESS IN BOSTON 


HE fellows of Boston and vicinity will 
sponsor the thirty-first annual Clinical 
Congress of the American College of 
Surgeons November 3 to 7, when the 
facilities of that great medical center will be em- 
ployed to provide a clinical program of excep- 
tional interest. The co-operation of Boston’s three 
medical schools and some 30 approved hospitals is 
assured. Operative clinics and demonstrations in 
the hospitals will cover many phases of general 
surgery and the surgical specialties. Leaders of 
the profession from many sections of the country 
will participate in the panel discussions and other 
scientific meetings at the headquarters hotels. 
The Hospital Standardization Conference will at- 
tract visitors of outstanding reputation in the 
hospital field. The program will be one of broad 
scope and interest, and it may be confidently 
expected that the notable contributions to med- 
icine and surgery made at previous meetings in 
Boston, beginning in 1915, will be repeated. 


CLINICAL PROGRAM 


The clinical program for the five-day meeting 
is being arranged under the leadership of a strong 
and representative Committee on Arrangements. 
An extensive schedule of clinics, symposia, and 
demonstrations in the hospitals and medical 
schools will, as usual, be the major feature of the 
Congress. Visiting surgeons will be given oppor- 
tunity to observe and obtain first-hand informa- 
tion on a wide variety of surgical and related 
subjects, in the favorable environment of excel- 
lent hospital facilities. In the operative clinics, 
surgical technique, use of operating room equip- 
ment, and organization of personnel will be 
demonstrated. The symposia and non-operative 
clinics will deal with the broader but equally im- 


portant aspects of diagnosis, related medical 
treatment, pre-operative preparation and post- 
operative care. The discussions will be augmented 
by the presentation of clinical material. Diagnostic 
methods will be demonstrated by various hospital 
departments. Specialists in many other fields will 
participate in the clinical program at the hospitals 
in order that the subjects may receive considera- 
tion from different viewpoints. The preliminary 
clinical program appearing in the following pages 
is to be revised and amplified in the weeks preced- 
ing the Congress. 

The medical schools and their affiliated hos- 
pitals have developed a series of exhibits present- 
ing their work in clinical investigation and the 
latest advances in surgical research. These ex- 
hibits will be available for study in the local 
hospitals during the entire meeting. Basic science 
departments of the medical schools will contribute 
to the program by arranging exhibits and demon- 
strations related to surgical practice. Thus the 
Boston institutions have much to offer in the way 
of a highly concentrated postgraduate course in 
surgery and allied subjects. 

The clinical program is so arranged that the 
visiting surgeon may readily select the clinics 
which he wishes to attend. The schedule for each 
hospital will cover subjects in general surgery, 
obstetrics and gynecology, fractures, orthopedic 
surgery, thoracic surgery, neurosurgery, genito- 
urinary surgery, ophthalmology, otorhinolaryn- 
gology. Presentation of subjects under these 
classifications is so correlated that he will have 
the opportunity to devote his time continuously 
to clinics dealing with the specialty in which he is 
most interested. The clinical program as published 
daily will be arranged according to these classi- 
fications. Each afternoon during the Congress, the 
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SURGERY, GYNECOLOGY AND OBSTETRICS 


CLINICAL CONGRESS PROGRAM IN BRIEF 


Monday, November 3 

Film Exhibition, General Surgery, Statler. 

Film Exhibition, Eye, Ear, Nose and Throat Sur- 
gery, Statler. 

Hospital Conference, Copley-Plaza. 

Panel Discussions (4), Statler. 

Film Exhibition, General Surgery, Statler. 

Clinics in Boston Hospitals. 

Hospital Conference, Copley-Plaza. 

Assembly of Initiates, Reception, Hancock Hall. 

Panel Discussions (4), Statler. 

Presidential Meeting and Convocation, Symphony 
Hall. 


Tuesday, November 4 

Breakfast Conference, Copley-Plaza. 

Clinics in Boston Hospitals. 

Film Exhibition, Eye, Ear, Nose and Throat Sur- 
gery, Statler. 

Hospital Conferences (2), Copley-Plaza. 

Forum on Fundamental Surgical Problems, Copley- 
Plaza. 

Hospital Conferences (2), Copley-Plaza. 

Group Conferences, Eye, Ear, Nose and Throat 
Surgery (2), Statler. 

Film Exhibition, General Surgery, Statler. 

Panel Discussions (3), Statler. 

Clinics in Boston Hospitals. 

Hospital Conference, Copley-Plaza. 

Cancer Symposium, Copley-Plaza. 

Panel Discussions (4), Statler. 

Clinical Pathological Conference, Statler. 

Film Exhibition, General Surgery, Copley-Plaza. 

Film Exhibition, Eye, Ear, Nose and Throat Sur- 
gery, Statler. 

Hospital Conference, Copley-Plaza. 

Scientific Session, General Surgery, Copley-Plaza. 

Scientific Session, Ophthalmology, Statler. 

Scientific Session, Otorhinolaryngology, Statler. 


Wednesday, November 5 

Breakfast Conference, Copley-Plaza. 

Clinics in Boston Hospitals. 

Film Exhibition, Eye, Ear, Nose and Throat Sur- 
gery, Statler. 

Hospital Conference, Copley-Plaza. 

Forum on Fundamental Surgical Problems, Copley- 
Plaza. 

State and Provincial Judiciary Committees, Han- 
cock Hall. 

State and Provincial Executive Committees, Han- 
cock Hall. 

State and Provincial Credentials Committees and 
Committees on Applicants, Hancock Hall. 

Group Conferences, Eye, Ear, Nose and Throat Sur- 
gery (2), Statler. 

Film Exhibition, General Surgery, Statler. 
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Meeting of Board of Governors, Copley-Plaza. 

Panel Discussions (4), Statler. 

Clinics in Boston Hospitals. 

Symposium on Fractures and Other Traumas, Cop- 
ley-Plaza. 

—" Conference, Demonstrations in local hospi- 
tals. 

Film Exhibition, General Surgery, Statler. 

Panel Discussions (4), Statler. 

Clinical Pathological Conference, Statler. 

Film Exhibition, General Surgery, Copley-Plaza. 

Film Exhibition, Eye, Ear, Nose and Throat Sur- 
gery, Statler. 

Scientific Session, General Surgery, Copley-Plaza. 

Joint Session, Sections on Ophthalmology and Oto- 
rhinolaryngology, Statler. 

Hospital Conference, Motion Pictures, Copley-Plaza. 


Thursday, November 6 

Breakfast Conference, Copley-Plaza. 

Clinics in Boston Hospitals. 

Film Exhibition, Eye, Ear, Nose and Throat Sur- 
gery, Statler. 

Forum on Fundamental Surgical Problems, Copley- 
Plaza. 

Hospital Conference, Copley-Plaza. 

Hospital Conference, Copley-Plaza. 

Group Conferences, Eye, Ear, Nose and Throat 
Surgery (2), Statler. 

Film Exhibition, General Surgery, Statler. 

Annual Meeting of Governors and Fellows, Copley- 
Plaza. 

Clinics in Boston Hospitals. 

Hospital Conference, Copley-Plaza. 

Panel Discussions (5), Statler. 

National and Regional Fracture Committees, Cop- 
ley-Plaza. 

Clinical Pathological Conference, Statler. 

Film Exhibition, General Surgery, Copley-Plaza. 

Film Exhibition, Eye, Ear, Nose and Throat, 
Statler. 

Scientific Session, General Surgery, Copley-Plaza. 

Scientific Session, Ophthalmology, Statler. 

Scientific Session, Otorhinolaryngology, Statler. 

Friday, November 7 

Clinics in Boston Hospitals. 

Film Exhibition, Eye, Ear, Nose and Throat 
Surgery, Statler. 

Film Exhibition, General Surgery, Statler. 

Forum on Fundamental Surgical Problems, Copley- 
Plaza. 

Panel Discussions (4), Statler. 

Clinics in Boston Hospitals. 

Film Exhibition, General Surgery, Statler. 

Panel Discussions (3), Statler. 

Boston Surgical Society, John Hancock Hall. 





complete detailed clinical program for the suc- 
ceeding day will be posted in the form of bulletins 
at headquarters in the Statler Hotel. On the 
following morning this final program will be dis- 
tributed in printed form. As much information as 
it is possible to obtain in advance is being publish- 
ed in the preliminary programs and the general 
program, but it is necessary that those who attend 


the Congress make their clinic ticket selections 
from the daily bulletins. This will facilitate proper 
selections and distribution of clinic tickets. 


PRESIDENTIAL MEETING AND CONVOCATION 


On Monday evening in Symphony Hall, the 
combined Presidential Meeting and Convocation 
will be opened by an impressive processional of 
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the officers, regents, and honorary guests. Wel- 
come will be extended to the assembly by the 
chairman of the local Committee on Arrange- 
ments, Dr. Leland S. McKittrick. Honorary 
guests will then be introduced, following which 
Dr. Evarts A. Graham, the retiring president, will 
deliver the presidential address. Other events on 
the program of this meeting will be the inaugural 
ceremony for the incoming officers, the presenta- 
tion of the initiates for fellowship, and the award- 
ing of the Medical Records Prize. 


SCIENTIFIC SESSIONS 


The scientific meetings, to be held on Tuesday, 
Wednesday, and Thursday evenings in the ball- 
room of the Copley-Plaza Hotel, will be addressed 
by surgeons and specialists recognized as author- 
ities in their respective fields. Complete programs 
for all scientific sessions will be found in the follow- 
ing pages. The annual oration on surgery will be 
given by Dr. W. Edward Gallie, Toronto, On- 
tario, on Tuesday evening. 

The Board of Regents of the College has given 
careful attention to the selection of speakers and 
subjects for these evening sessions so that a well- 
rounded program introducing the newer develop- 
ments in general surgery and the surgical spe- 
cialties may be assured. 

Great interest has been demonstrated during 
recent years, at both the Clinical Congress and 
sectional meetings of the College, in the panel 
discussions held at headquarters each afternoon. 
For the Boston meeting a schedule of thirty-five 
of these sessions has been planned for Monday, 
Tuesday, Wednesday, Thursday, and Friday. 
Recognized authorities in the fields under discus- 
sion will lead these panels, and with the aid of 
collaborators especially qualified will present the 
fundamental facts and direct the discussions in 
such a way that different viewpoints may be 
expressed. These sessions afford an opportunity 
for a larger number of surgeons to participate in 
the discussions and learn of the ideas and experi- 
ences of others. A ten-minute presentation of the 
subject is made by the leader, followed by brief 
remarks by the collaborators on various phases of 
the topic. As the major feature of each session, 
general discussion from the floor will be en- 
couraged. This type of program will permit more 
informal discussion than usually takes place in 
larger general meetings. The subjects of the panels 
are carefully selected in order to cover many 
pertinent problemsin various fields of surgery. It is 
suggested that surgeons who have questions which 
they would like to have considered in any panel 
discussions they plan to attend, should commu- 


nicate in advance with the panel leaders so that if 
possible such questions may be specially incor- 
porated in the program. This will help to assure 
discussion of points which those in attendance 
would like to have clarified. 

Important features of the afternoon meetings 
at the headquarters hotels are a symposium on 
“Cancer” on Tuesday and one on “Fractures and 
Other Traumas’” on Wednesday. It should be 
noted also that special panel discussions deal with 
“The Organization and Conduct of Cancer Clinics 
in Hospitals,” and “Graduate Training in Surgery.” 
Because of the wide interest in these subjects, it is 
expected that these meetings will attract a large 
attendance. 

In formulating the program it is the aim of the 
Board of Regents and the committee to make it 
possible for each surgeon to learn of the newer 
developments in his field of practice. The subjects 
presented in the hospital clinics, panel discussions, 
and other scientific meetings will appeal to the 
surgical specialist as well as to the general surgeon. 
Each feature of the meeting has been carefully 
planned with this idea in mind. The detailed 
programs for these sessions will be found on 
the following pages. 


FORUM ON FUNDAMENTAL SURGICAL PROBLEMS 


A new feature to be introduced at the Clinical 
Congress in Boston is a “Forum on Fundamental 
Surgical Problems,” the plans for which have been 
formulated by a committee under the chairman- 
ship of Dr. Owen H. Wangensteen, of Minneapolis. 
In authorizing this new program it is the purpose 
of the Board of Regents to enable younger men 
representing various university departments of 
surgery to present the important results of their 
clinical and experimental research work before one 
of the larger surgical meetings. Heretofore, there 
has been limited opportunity for the younger 
men, many of whom have not yet qualified for 
membership in the principal surgical societies, 
to present their original work and ideas before 
representative surgical bodies. As surgery is con- 
cerned today not only with anatomy and path- 
ology but to a growing extent with physiology, 
chemistry and physics, it is felt that the Clinical 
Congress program will be further broadened by 
the presentation of the best of this material and 
that surgeons attending the Congress may dis- 
tinctly benefit therefrom. 

Sessions will be held on Tuesday, Wednesday, 
Thursday and Friday mornings in the ballroom of 
the Copley-Plaza Hotel with presentations of 
original and experimental work related to general 
surgery and the surgical specialties. There will be 
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no prepared discussions but opportunity will be 
afforded those who attend to ask questions. Pres- 
entations will be limited to ten minutes each. It 
is expected that some of the best examples of new 
and highly constructive developments in surgery 
will be presented, and there is every indication 
that a live and active surgical forum in which 
younger men may participate will constitute one 
of the most important activities of the Congress in 
the future. 

The committee in charge has been highly pleased 
with the response to this idea. Over 125 abstracts 
of subjects available for presentation have been 
submitted, and from this material the committee 
will select the most outstanding for the forum. 
The subjects, together with brief abstracts, will 
be published in the final program of the Clinical 
Congress. 


OPHTHALMOLOGY AND OTORHINOLARYNGOLOGY 


The Congress will include an extensive program 
of scientific sessions and clinical demonstrations 
for ophthalmologists and otorhinolaryngologists. 
Separate sessions scheduled for Tuesday and 
Thursday evenings will include papers and sym- 
posia on pertinent subjects in these fields. The 
leaders will direct the discussions in the meetings 
so as to cover many phases of a general subject in 
each of the specialties. Those attending will have 
an opportunity to express their viewpoints. On 
Wednesday evening, there will be a joint meeting 
of ophthalmologists and otorhinolaryngologists 
with a symposium on “Neurosurgery as Related to 
the Eye and Ear.” This type of program promises 
to attract wider interest than the presentation 
of formal papers. 

Clinics in the Boston hospitals each morning 
and afternoon for the visiting ophthalmologists 
and otorhinolaryngologists will demonstrate sur- 
gical work of great variety. On Tuesday, Wednes- 
day, and Thursday mornings, in addition to the 
hospital program, there will be clinical conferences 
for each group of specialists at the Statler Hotel. 
These are being arranged so that the leader will 
briefly survey the field for discussion in a ten- 
minute period. The larger meeting will then be 
broken up into small groups, limited to 20, and 
under separate leaders where there will be an 
opportunity for everyone to ask questions and 
participate in the discussion. Each visitor will 
select in advance the smaller group which he wishes 
to attend. In this manner, the general subject 
may be reviewed thoroughly and each visitor will 
benefit by the experiences and ideas of his col- 
leagues. The morning and evening meetings will 
be preceded by the showing of selected motion 





picture films on subjects related to ophthalmology 
and otorhinolaryngology. The detailed programs 
of these special meetings appear in the following 
pages. 


SPECIAL MEETING OF BOSTON SURGICAL SOCIETY 


On the evening of Friday, November 7, in John 
Hancock Hall, which is located midway between 
the Statler and Copley-Plaza Hotels, the Boston 
Surgical Society will hold a special meeting at 
which all fellows of the College and other sur- 
geons attending the Clinical Congress are invited 
to be present. The occasion of this special meeting 
of the society is the presentation of the Bigelow 
Medal to Dr. Allen O. Whipple, of New York, for 
his outstanding contributions to the advance- 
ment of surgery. The program follows: 


Introduction: Irving J. Walker, M.D., President. 


Address: “Present-day Surgery of the Pancreas,’ Allen 
O. Whipple, M.D. 
Presentation of the Bigelow Medal: David Cheever, M.D, 


CLINICAL PATHOLOGICAL CONFERENCES 


Selected fresh surgical specimens from the oper- 
ative clinics of the various hospitals will be 
demonstrated each day with the aid of the Zeiss 
epidiascope in the Georgian Room of the Statler 
Hotel from 5:15 to 6:30 p.m. This is possible 
through the co-operation of the pathologists of 
the hospitals taking part in the Congress. The 
method of projection will enable all to see clearly 
the pathological processes involved. 

By the use of fresh, rather than preserved mate- 
rial, chosen from each day’s operative clinics, the 
surgeons interested in the various types of opera- 
tion done during the day will be able to see the 
underlying pathology demonstrated and to hear a 
discussion of the clinical implications. Each con- 
ference will be conducted by a different patholo- 
gist from one of the co-operating hospitals or 
medical schools. 


PUBLICATION OF PROCEEDINGS 


As in former years, the formal papers which 
are presented at the scientific sessions of the Con- 
gress will be presented in a special issue of the 
official journal of the College, “SurGERy, GyNE- 
COLOGY, AND OssTETRICS,” published in February 
following the meeting. This issue is furnished 
without additional charge to all fellows, junior 
candidates, and others who register for the Con- 
gress as invited guests. The papers which are pre- 
sented in connection with the Hospital Standardi- 
zation Conference are published in subsequent 
issues of the Bulletin of the American College of 
Surgeons. 
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ASSEMBLY OF INITIATES 


The Assembly of Initiates will be held on Monday 
afternoon in John Hancock Hall. Dr. Evarts A. 
Graham, president, and Dr. Albert O. Singleton, 
Galveston, Texas, vice-president of the College, 
will preside. Dr. Bowman C. Crowell and Dr. 
Malcolm T. MacEachern will discuss ‘The Pro- 
gram of the American College of Surgeons.” 
Initiates will then recite the fellowship pledge and 
greetings will be extended by Dr. W. Edward 
Gallie, Toronto, president-elect of the College. 
Closing remarks will be made by Dr. Irvin Abell, 
Chairman of the Board of Regents. 


NATIONAL AND REGIONAL FRACTURE COMMITTEES 


The meeting of the National and Regional 
Fracture Committees, with Dr. Robert H. Ken- 
nedy, of New York, chairman of the National 
Committee, presiding, will be held on Thursday 
afternoon at the Copley-Plaza Hotel, when this 
assembly of surgeons will discuss the activities of 
the respective groups. Working in co-operation 
with the American Red Cross, other local organ- 
izations and public officials, these committees 
have exerted great influence in improving meth- 
ods and facilities for the transportation of the 
injured. They have also made a concerted effort 
to improve the treatment of fractures in the hos- 
pitals of many communities. Pertinent problems 
will be discussed at the meeting of these com- 
mittees. , 


ANNUAL MEETING OF COMMITTEES 


The annual meetings of the State and Provin- 
cial Judiciary, Credentials, and Executive Com- 
mittees will be held on Wednesday morning in 
John Hancock Hall. These committees have an 
important function to perform in the College. 
The Credentials Committees and the Committees 
on Applicants constitute one of the largest and 
most carefully deliberate accrediting bodies which 
exist in the medical profession. Through this 
organization the standards of fellowship are 
maintained and each fellow of the College has a 
definite responsibility in this work. All members 
of these committees are urged to attend this im- 
portant meeting. 


ANNUAL MEETING OF FELLOWS 


The annual meetings of the governors and 
fellows will be held on Thursday afternoon in the 
ballroom of the Copley-Plaza Hotel. The American 
College of Surgeons has been a potent force which 
has not only raised the professional and ethical 
standards of surgery, but has also promoted good 
hospitalization and general improvement in the 


practice of medicine in the United States and 
Canada. Each fellow of the College has a personal 
part in this work and may extend its influence 
materially in his local community. Hospital stand- 
ardization alone offers him unlimited opportunity 
to provide better medical care for his patients in 
the hospital in which he works through continuous 
progress in applying the principles of the mini- 
mum standard. Other activities of the College 
have also received wide recognition by profes- 
sional groups and the public as well, and together 
they present a vast educational program. 

The annual meeting of the fellows affords offi- 
cials of the College an opportunity to report on 
the work of the organization and to receive sug- 
gestions from those who have made possible the 
conduct of these activities. Every fellow of the 
College will want to attend this important meeting. 


MEDICAL MOTION PICTURES 


Visual education plays an increasingly impor- 
tant réle in the education of the surgeon. In 
recognition of this fact, an enlarged program of 
surgical motion pictures will be presented at 
headquarters which will include the latest avail- 


‘ able films on a variety of subjects. Schedules will 


be arranged so as not to conflict with the clinical 
program at hospitals or the scientific sessions, and 
will include both sound and silent, and color films, 
all of which have been approved by the Com- 
mittee on Medical Motion Pictures of the College. 


HOSPITAL CONFERENCES 


The Congress will open on Monday morning at 
10:00 o’clock with the first session of the twenty- 
fourth annual Hospital Standardization Confer- 
ence in the ballroom of the Copley-Plaza Hotel. 
The report of the 1941 hospital standardization 
survey —official announcement of the list of ap- 
proved hospitals and hospitals approved for 
graduate training in surgery—will be made at 
this session. Dr. Evarts A. Graham, of St. Louis, 
president of the College, will preside. In addition 
there will be interesting discussions on the sub- 
jects of “Medical Preparedness,” “The Preser- 
vation of Our Voluntary System of Hospitals,” 
and ‘‘Maintaining the Control and Quality of the 
Professional Work in the Hospital.” On Monday 
afternoon a panel discussion will deal with the 
timely subject of “Meeting the Problems of Ren- 
dering Adequate Care of the Patient and Main- 
taining Quality Standards of Service During the 
Present Period of Preparedness and National 
Emergency,” with Dr. Nathaniel W. Faxon, of 
Boston, presiding. 

Of special interest to surgeons, as well as hospi- 
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tal personnel, will be a series of panel discussions 
dealing with the efficient organization of the 
hospital. On Tuesday morning four panel discus- 
sions will deal with the essentials for efficiency of 
the hospital in (1) the Obstetrical Department, 
Dr. Harvey R. Matthews, Brooklyn, presiding; 
(2) the Orthopedic Department, Dr. Henry H. 
Kessler, Newark, New Jersey, presiding; (3) Or- 
ganization and Functioning of the Medical Staff, 
Dr. Joseph C. Doane, Philadelphia, presiding; and 
(4) the Department of Anesthesia, Dr. Ralph T. 
Knight, Minneapolis, presiding. Two additional 
panel discussions will be held on Thursday morn- 
ing; one on the “Essentials Pertaining to an 
Efficient Department of Urology” will be led by 
Dr. George F. Cahill, New York, and the other, 
““Essqg@i@ials Pertaining to an Efficient Department 
of Opthalmology and Otolaryngology,” by Drs. 
Conrad Behrens and Marvin Jones, of New York. 

In preparing this portion of the program, 
organizations representing the specialty groups 
have been invited to participate. Special consid- 
eration will be given in this series of meetings to 
the important subject of graduate training in 
surgery. It is hoped that through this means the 


fellows of the College may become better ac- ° 


quainted with its program of hospital activities, 
which is aimed at improvement of the environ- 
ment in which the surgeon is working—the hos- 
pital. 

On Thursday afternoon, Dr. Robin C. Buerki, 
of Philadelphia, will lead a round-table conference 
on “Pertinent Problems Emanating from a Com- 
plete Survey of the Hospital Field.” An ample op- 
portunity will be given those present to submit 
questions which are not on the special program. 

The entire program as detailed in the following 
pages will hold great interest for members of 
medical staffs, trustees, administrators, and other 
hospital personnel. On Tuesday afternoon several 
pertinent subjects will be presented including 
“The Organization of a Blood Transfusion De- 
partment in a General Hospital,’”’ by Drs. Leo M. 
Zimmerman and Sidney O. Levinson, Chicago. 
Following these papers a sound motion picture on 
the subject of “The Proper Use and Care of Hypo- 
dermic Needles” will be shown. Tuesday eve- 
ning’s session will be of particular interest to hos- 
pital trustees when the subject of the panel dis- 
cussion will be “The Hospital Trustee in His 
Relationships and Responsibilities,” led by Ray- 
mond P. Sloan, of New York. 

On Wednesday morning, a joint session with 
the American Association of Medical Record 
Librarians will be held, with Dr. Robin C. Buerki, 
of Philadelphia, presiding. Wednesday evening 


will be given over to the showing of medical 
motion pictures for hospital personnel, including 
a new film, “White Battalions—Serving All Man- 
kind.” 

For Wednesday afternoon a series of demonstra- 
tions in the local hospitals has been arranged. 
Those who are acquainted with Boston are fully 
aware of the inspiration furnished by the privilege 
of inspecting one of the country’s greatest hos- 
pital centers. Those who have not had that priv- 
ilege have a memorable experience in store. 

At both the Clinical Congress and the sectional 
meetings of the College during recent years, the 
breakfast hospital conferences have been espe- 
cially well attended. In Boston, such a conference 
will be held on Tuesday morning when there will 
be a “Forum on Fundamental Problems of Hospi- 
tal Administration,” sponsored by the American 
College of Hospital Administrators, in co-opera- 
tion with the American College of Surgeons. 

On Wednesday morning, the breakfast confer- 
ence will be sponsored by the Boston Medical 
Record Librarians Association, in co-operation 
with the College, when there will be held a 
“Forum on Fundamental Considerations in the 
Art and Science of Medical Record Keeping.” 
The Thursday morning breakfast conference will 
be devoted to hospital public relations. The plan 
is to allow each speaker ten minutes to present his 
subject, following which everyone will be called 
upon to give his reaction to the problem under 
discussion. Attendance at these meetings will 
necessarily be limited and arrangements will be 
made for advance registration. 

One of the most important features of the hos- 
pital conference will be the daily consultation 
service from 4:30 to 6:00 p.m. This service affords 
an opportunity for everyone attending the meet- 
ing to consult with recognized leaders in the hos- 
pital field on any question or problem on which 
specific information is desired. 


ADVANCE REGISTRATION 


The hospitals and medical schools of the Bos- 
ton area afford accommodations for a large num- 
ber of visiting surgeons, but to insure against 
overcrowding, attendance at the Congress will be 
limited to the number that can be comfortably 
accommodated at the clinics. The limit of attend- 
ance will be based on a survey determining the 
available facilities in the participating hospitals 
and schools. It is expected, therefore, that sur- 
geons who wish to attend the Congress will reg- 
ister in advance. A registration fee will be re- 
quired in order to provide funds with which to 
meet expenses of the meeting. A formal receipt 
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will be issued to each surgeon registering in ad- 
vance which will be exchanged for a general ad- 
mission card upon presentation at headquarters 
during the Congress. This card, which is not trans- 
ferable, must accompany all requests for clinic 
tickets and be presented for admission to the 
scientific sessions. 

A resolution adopted by the Board of Regents 
provides that the registration fee for fellows of 
the College and endorsed junior candidates shall 
be $5.00; that no fee for the 1941 Clinical Congress 
shall be required of initiates (class of 1941); that 
the fee for surgeons who are not fellows, attending 
as invited guests of the College, shall be $10.00. 

As in previous years, admission to clinics and 
demonstrations in the hospitals and certain of the 
scientific meetings at headquarters will be con- 
trolled by means of tickets. This plan provides 
for the distribution of visiting surgeons at the 
various clinics and other meetings, and helps to 
insure against overcrowding. The number of 
clinic tickets issued will be limited in each case to 
the capacity of the room in which the clinic is 
held. It should be pointed out that the clinical 
program as published in the following pages and 
also in the official program to be distributed at the 
Congress, obviously cannot include all of the de- 
tailed information regarding operative clinics and 
demonstrations scheduled for the various hos- 
pitals. The complete and final program will be 
provided from day to day, posted in the form of 
bulletins at headquarters each afternoon for the 
succeeding day, and published in the Daily Clin- 
ical Bulletin for distribution each morning. Visit- 
ing surgeons are urged to consult the bulletins 
posted at headquarters and the Daily Clinical 
Bulletin in selecting the clinics they wish to 
attend, and in making requisitions for clinic 
tickets. Co-operation in making the clinic ticket 
plan a success will be greatly appreciated. 


HEADQUARTERS AND TECHNICAL EXHIBITION 


Headquarters for the Congress will be estab- 
lished at the Statler and Copley-Plaza Hotels 
where there are ample facilities for accommo- 
dating the Congress. All of the public rooms have 
been reserved for the exclusive use of the College 
during the five-day meeting. Registration for 
visiting surgeons and their ladies, the Technical 
Exhibition, executive offices of the College, and 
certain scientific sessions and medical motion pic- 
ture exhibitions will be located in the Statler 
Hotel. Registration for those attending the hos- 
pital conference, exhibits of College activities, and 
the morning, afternoon, and evening hospital con- 
ferences will be located in the Copley-Plaza Hotel. 


The evening scientific sessions on Tuesday, Wed- 
nesday, and Thursday will also be held at the 
Copley-Plaza. 

The Technical Exhibition, registration desk for 
attending surgeons, clinic ticket and information 
bureau will be located in the ballroom on the mez- 
zanine floor of the Statler Hotel. Additional space 
for the exhibition will be provided in the Assembly 
Room and the mezzanine lounge adjacent to the 
ballroom. Leading manufacturers of surgical in- 
struments and supplies, sutures, dressings, phar- 
maceuticals, operating room equipment of all 
kinds, and publishers of medical books will be 
represented in the exhibition. It will provide an 
opportunity for surgeons and hospital visitors to 
carefully inspect the finest modern products of 
all those industries which are helping to improve 
the service of hospitals and surgeons. 


REGISTRATION FOR VISITING LADIES 


A registration desk and information bureau for 
the visiting ladies will be established on the mez- 
zanine floor of the Statler Hotel, under the spon- 
sorship of the ladies of the Women’s Auxiliary. 
An invitation is extended to wives, daughters, and 
friends of fellows attending the Clinical Congress 
to register and avail themselves of the information 
bureau which will be open daily during the Con- 
gress, offering assistance in locating visiting 
friends, shopping, sight-seeing and other matters. 


SPECIAL TRAIN TO BOSTON VIA 
NEW YORK CENTRAL LINES 


For the convenience of surgeons living in the 
central, western, southwestern and northwestern 
states, who will attend the Clinical Congress in 
Boston, arrangements are being made by the New 
York Central Lines to provide a special train leav- 
ing Chicago at 1 p.m. on Sunday, November 2, 
arriving in Boston at 9 a.m. on Monday. This 
special train will be equipped with cars of latest 
design, including club, lounge, observation, room 
cars of all types and standard Pullman cars. No 
extra fare will be charged. Fellows are urged to 
make their reservations for this special train at 
the earliest possible date, making application to 
the office of the Assistant General Passenger 
Agent, New York Central Lines, LaSalle Street 
Station, Chicago. 


RAILROAD FARES 


As no special rates have been authorized by 
the railroads of the United States or Canada for 
the 1941 Clinical Congress in Boston, in accord- 
ance with the policy adopted by the railroads, no 
certificates will be required. However, round-trip 
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tickets to Boston, sold at less than double the 
regular one-way fare, will be available from points 
in the United States and Canada. Return limit 
privileges of such round-trip tickets are liberal but 
are not uniform in all sections of the country. In 
most instances the return limit is 30 days or more. 
Surgeons planning to attend the Congress should 
consult local ticket agents several days in advance 
of the date of the meeting for complete informa- 
tion as to fares, routes, stopover privileges, etc. 


BOSTON HOTELS AND THEIR RATES 


In addition to the headquarters hotels, the 
Statler and Copley-Plaza, there are a number of 
first-class hotels within a short distance of head- 
quarters. These will provide ample facilities at 
reasonable rates. It is suggested that reservations 
for hotel accommodations be made well in ad- 
vance of the meeting. The following hotels are 
recommended by the committee: 


Minimum Rate 


with Bat 

Single Double 
Bellevue, 21 Beacon Street............. $3.00 $4.50 
Bradford, 275 Tremont Street........... 3.00 4.50 
Brunswick, 520 Boylston Street......... 3.00 4.00 
Buckminster, 645 Beacon Street......... 2.50 4.00 
Copley-Plaza, 138 St. James Avenue..... 4.00 6.00 
Copley Square, 47 Huntington Avenue... 2.75 4.00 
Kenmore, 490 Commonwealth Avenue... 3.50 5.00 
ee 3.00 3.50 
Lincolnshire, 20 Charles Street.......... 3.00 5.00 
Parker House, 60 School Street.......... 3.50 5.00 
Ritz-Carlton, 15 Arlington Street........ 5.00 8.00 
Sheraton, 91 Bay State Road........... 3.00 5.00 
Somerset, 400 Commonwealth Avenue... 3.50 6.00 
ag a 3.50 5.00 
Touraine, 62 Boylston Street............ 3.50 5.00 
Vendome, 160 Commonwealth Avenue... 3.00 4.00 
Westminster, 124 St. James Avenue..... 2.50 4.00 





COMMITTEE ON ARRANGEMENTS 
Leland S. McKittrick Frank H. Lahey 


Chairman Charles C. Lund 
Richard H. Sweet Donald Munro 
Secretary Charles G. Mixter 


Arthur W. Allen 
Edward D. Churchill 
Howard M. Clute 

E. Granville Crabtree 
Elliott C. Cutler 
Frederick C. Irving 
William E. Ladd 


Frank R. Ober 
Robert B. Osgood 
Frank A. Pemberton 
George L. Tobey, Jr. 
Frederick H. Verhoeff 
Irving J. Walker 
Shields Warren 


HOSPITALS AND REPRESENTATIVES 


Beth Israel Hospital—Jacob Fine 

Beverly Hospital—Richard E. Alt 

Evangeline Booth Maternity Hospital—W. J. McDonald 

Boston City Hospital—Otto J. Hermann 

Boston Lying-in Hospital—Frederick C. Irving 

Peter Bent Brigham Hospital—Elliott C. Cutler 

Robert Breck Brigham Hospital—John G. Kuhns 

Carney Hospital—A. M. Fraser 

Children’s Hospital—Thomas H. Lanman 

Corey Hill Hospital—Richard H. Overholt 

Faulkner Hospital—E. L. Young 

Free Hospital for Women—Frank A. Pemberton 

Collis P. Huntington Memorial Hospital—C. C. Simmons 

Lakeville State Sanatorium—George W. VanGorder 

Malden Hospital—E. J. Reynolds 

Massachusetts Eye and Ear Infirmary—F. H. Verhoeff 

Massachusetts General Hospital—Arthur W: Allen 

Massachusetts Memorial Hospitals—Frank E. Barton 

New England Baptist Hospital—N. W. Swinton 

New England Deaconess Hospital—B. P. Colcock 

New England Hospital for Women and Children— 
L. D. Adams 

New England Medical Center—Samuel H. Proger 

Newton Hospital—E. D. Leonard 

Palmer Memorial Hospital—Leland S. McKittrick 

Pondville Hospital—E. M. Daland 

St. Elizabeth’s Hospital—Joseph Stanton 

Salem Hospital—Walter G. Phippen 

United States Marine Hospital—R. L. Waugh 

United States Naval Hospital—J. J. A. McMullin 
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PROGRAMS FOR EVENING SESSIONS 


Presidential Meeting and Convocation— Monday, 8:00 p.m.—Symphony Hall 


Evarts A. GRAHAM, M.D., St. Louis; President, American College of Surgeons, Presiding. 

Processional—Officers, Regents, and Honorary Guests. 

Invocation. 

Address of Welcome. LELAND S. McKirrricx, M.D., Boston; Chairman, Committee on Arrangements. 

Introduction of Foreign Guests. ARTHUR W. ALLEN, M.D., Boston; Vice Chairman, Board of Regents. 

Address of Retiring President: American Surgery in a Changing World. Evarts A. Granam, M.D., St. 
Louis. 


Inauguration of Officers: 
President: W. Epwarp GALLIE, M.D., Toronto. 
First Vice President: CLARENCE G. ToLAND, M.D., Los Angeles. 
Second Vice President: ALBERT C. FURSTENBERG, M.D., Ann Arbor. 


Presentation of Initiates for Fellowship. Irvin ABELL, M.D., Louisville; Chairman, Board of Regents. 
Conferring of Fellowships by the President. W. Epwarp GALLIE, M.D., Toronto. 

Conferring of Honorary Fellowships. The President. 

Medical Records Prize Award. 


Tuesday, 8:00 p.m.— Ballroom, Copley-Plaza Hotel 


CLARENCE G. ToLanp, M.D., Los Angeles, Vice-President, American College of Surgeons, Presiding. 

Annual Oration on Surgery: Some Lessons Learned in the Great War. W. Epwarp GALLIE, M.D., 
Toronto. 

Use of Female Sex Hormones in Clinical Practice. Epwin C. HAMBLEN, M.D., Durham, N. C. 

The Prevention and Treatment of Tetanus. WARFIELD M. Frror, M.D., Baltimore. 

The Care of the Slightly Wounded. Wirt1am Darracu, M.D., New York. 


Wednesday, 8:00 p.m.— Ballroom, Copley-Plaza Hotel 


W. Epwarp GALLIE, M.D., Toronto, President, American College of Surgeons, Presiding. 

On the Surgical Problems of Modern Warfare. REAR ADMIRAL GORDON GORDON-TAYLOR, Surgeon, Royal 
Navy, O.B.E., F.R.C.S. (Eng.), London, England. 

Endocrine Aspects of Chronic Cystic Mastitis. Howarp C. TAYLor, Jr., M.D., New York. 

Penetrating Wounds of the Heart and Pericardium. R. ARNOLD GriswoLp, M.D., and C. H. Macurire, 
M.D., Louisville. 

Oration on Fractures and Other Traumas: The General Sugeon’s Approach to Problems Presented by 
Fractures and Other Traumas. WALTER EsTELi LEE, M.D., Philadelphia. 


Thursday, 8:00 p.m.— Ballroom, Copley-Plaza Hotel 


ARTHUR W. ALLEN, M.D., Boston, Vice-Chairman, Board of Regents, American College of Surgeons, 
Presiding. 

Functional Disturbances of the Hepatic and Choledochous Ducts. PRoFEssor PABLO Luis Mirizz1, M.D., 
Cordoba, Argentina. 

Carcinoma of the Stomach (Diagnostic Methods and Therapy). Howarp K. Gray, M.D., Rochester, Minn. 

Non-penetrating Wounds of the Abdomen. W. L. Estes, Jr., M.D., Bethlehem, Pa. 

Adrenal Cortical Tumors; the Types of Non-hormonal and Hormonal Tumors. GrorcE F. Canttt, M.D., 
New York. 

Evaluation of Blood and Blood Substitutes. ALFRED BLaLock, M.D., Nashville. 
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PROGRAMS FOR EVENING SESSIONS 


OPHTHALMOLOGY 


Tuesday, 8:00 p.m.— Room B, Statler Hotel 


EpwIin B. Dunpny, M.D., Boston, Presiding. 
Symposium: Surgery of Heterophoria and Heterotropia. 
Preoperative Diagnosis and Treatment. JAMES W. WuirTE, M.D., New York. 
Trends in the Surgery of Heterotropia. PRorrssor Moacyr Eyck Atvaro, M.D., Sao Paulo, Brazil. 
Surgical Management of Heterophoria. Derrick T. VaIt, Jr., M.D., Cincinnati. 
Results of Operation and Causes of Failure. Wi1LLt1AM THORNWALL Davis, M.D., Washington. 


Thursday, 8:00 p.m.— Room B, Statler Hotel 


LAWRENCE T. Post, M.D., St. Louis, Member, Advisory Council for Ophthalmology, American College of 
Surgeons, Presiding. 
Symposium: Principles of Ophthalmic Surgery. 
Surgical Anatomy of the Eye. F. Bruce Fraticx, M.D., Ann Arbor, Mich. 
Refinements of General Surgical Technique as Applied to Ophthalmology. Conrap BERENS, M.D., 
New York. 
Management of Surgical Complications. Tuomas D. ALLEN, M.D., Chicago. 


OPHTHALMOLOGY AND OTORHINOLARYNGOLOGY 
Wednesday, 8:00 p.m.— Room A, Statler Hotel 


Harry S. GrapteE, M.D., Chicago, Regent, American College of Surgeons, Presiding. 
Symposium: Neurological Surgery as Related to the Eye and Ear. 
Intracranial Infections and Their Spread from the Ear and from the Sinuses. ALBERT C. FURSTENBERG, 
M.D., Ann Arbor, Mich. 
Retrobulbar Neuritis in Relation to Sinus Disease. JAMES B. CostEN, M.D., St. Louis. 
Tumors of the Acoustic Nerve. Byron StooKEy, M.D., New York. 
Major Surgery of the Orbit. Howarp C. NaFFzIcER, M.D., San Francisco. 
Interpretation of Perimetric Fields of Vision as Manifested in Intracranial Disease. ALBERT D. 
RUEDEMANN, M.D., CLEVELAND. 


OTORHINOLARYNGOLOGY 
Tuesday, 8:00 p.m.— Room A, Statler Hotel 


ALBERT C. FursTENBERG, M.D., Ann Arbor, Mich., Vice-President, American College of Surgeons, Presid- 
ing. 

Sulfonamide Drugs in the Treatment of Suppurative Otitis Media and Mastoiditis. James H. MAXxweELL, 
M.D., Ann Arbor, Mich. 

Refinements in the Technique of Laryngectomy. WaITMAN F. ZINN, M.D., Baltimore. 

The Otology of Craniocerebral Injuries. W1Ltt1amM E. Grove, M.D., Milwaukee, Wis. 


Thursday, 8:00 p.m.— Room A, Statler Hotel 


Harris P. Mosuer, M.D., Boston, Presiding. 

Symposium: The Salivary Gland. 
Benign and Locally Malignant Tumors. ALBERT O. SINGLETON, M.D., Galveston, Texas. 
Malignant Tumors. LERoy A. ScHALL, M.D., Boston. 
Infections. Aucust L. Beck, M.D., New Rochelle, N. Y. 
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PROGRAMS FOR AFTERNOON SESSIONS 


CANCER SYMPOSIUM 
Tuesday, 2 p.m.— Ballroom, Copley-Plaza Hotel 


FRANK E. Apatr, M.D., New York, Chairman, Cancer Committee, presiding. 

Radical Surgical Treatment for Carcinoma of the Cardiac End of the Stomach. JoHn H. Gartock, M.D., 
New York. 

Precancerous Lesions. CORNELIUS P. RHoaps, M.D., New York. 

Trends in Cancer Research. CARL VOEGTLIN, Ph.D., Bethesda, Md. 

Standard Classified Nomenclature of Diseases and Operations, with Especial Reference to Tumors. EDWIN 
P. JorpANn, M.D., Chicago. 

The Role of the Radiologist in the Cancer Clinic. GEORGE W. Hotmes, M.D., Boston. 


SYMPOSIUM ON FRACTURES AND OTHER TRAUMAS 
Wednesday, 2:00 p.m.— Ballroom, Copley-Plaza Hotel 


RoBertT H. Kennepy, M.D., New York; Chairman, Committee on Fractures and Other Traumas, Presiding. 

Gunshot Wounds of the Abdomen. AmBROsE H. Storck, M.D., New Orleans. 

A Critical Survey of Ten Years’ Experience with Fractures of the Neck of the Femur. MATHER CLEVELAND, 
M.D., New York. 

ie in the Choice of Material for Bone Plates and Screws. CHARLES S. VENABLE, M.D., San Antonio, 

exas. 

Treatment of Burns. GROVER C. PENBERTHY, M.D., Detroit. 

Results in Cases of Compound Fractures Followed by Osteomyelitis. Stanton K. Livincston, M.D., 
Veterans Administration Facility, White River Junction, Vermont. 





ASSEMBLY OF INITIATES 


Monday, 3:00 p.m.—John Hancock Hall, 90 St. James Avenue 


Evarts A. GrAHAM, M.D., St. Louis, President, Presiding. 

Processional— Officers, Regents, and Governors. 

Opening Remarks. Evarts A. GRAHAM, M.D., St. Louis, President. 

The Program of the American College of Surgeons. ALBERT O. SINGLETON, M.D., Galveston, Vice President. 

The Department of Clinical Research: Cancer; Fractures and Other Traumas; Bone Sarcoma; Hall of the 
Art and Science of Surgery. BowMAN C. CROWELL, M.D., Chicago, Associate Director. 

Hospital Standardization; Sectional Meetings; Graduate Training in Surgery; Library and Department of 
Literary Research. Matcotm T. MACEACHERN, M.D., Chicago, Associate Director. 

The Fellowship Pledge. Recital by Initiates. 

Greetings to the Initiates. W. Epwarp GaLuir, M.D., Toronto, President-elect. 

Fellowship in the College. Irvin ABELL, M.D., Louisville, Chairman, Board of Regents. 

Signing of the Fellowship Roll. The Initiates. 

Reception by the Officers and Regents for the Fellows and Initiates and members of their families. 
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PANEL DISCUSSIONS 


Monday, 1:30 to 3:00 p.m.—Statler Hotel 


Room B, Mezzanine Floor 


Treatment of Acute Suppurative Tenosynovitis of the Fingers, Palm, and Forearm. HuGu AUCHINCLOsS, 
M.D., New York, Presiding. 
Collaborators: Wi1LLiaAM E. Browne, M.D., Boston; J. H. Coucnu, M.D., Toronto; James M. W1n- 
FIELD, M.D., Detroit. 


Room A, Mezzanine Floor 


Vitamins in Surgery. WARREN H. Cote, M.D., Chicago, Presiding. 
Collaborators: Emit Hotman, M.D., San Francisco; WALTER Estett Lee, M. D., Philadelphia; 
CHARLES C. LunpD, M.D., Boston. 


Room C, Mezzanine Floor 


Optimum Time for Operation with Special Consideration of Acute Gallbladder Attacks. Henry F. Gra- 
HAM, M.D., Brooklyn, Presiding. 
Collaborators: FRANK GLENN, M.D., New York; CHARLES GorpoN HeEyp, M.D., New York; E. 
MacDOonatp Stanton, M.D., Schenectady, N. Y. 


Georgian Room, Mezzanine Floor 


Transfusion and Blood Substitutes, Especially Plasma, in the Preveniion and Treatment of Shock. Roy D. 
McC ivreE, M.D., Detroit, Presiding. 
Collaborators: NORMAN E. FreeMAn, M.D., Philadelphia: JouN ScuppER, M.D., New York; OWEN 
H. WANGENSTEEN, M.D., Minneapolis. 
Monday, 3:30 lo 5:00 p.m.—Statler Hotel 
Georgian Room, Mezzanine Floor 


The Sulfonamide Group in Abdominal Surgery. FREDERICK A. CoLLER, M.D., Ann Arbor, Presiding. 
Collaborators: PERRIN H. Lonc, M.D., Baltimore; I. S. Ravpin, M.D., Philadelphia; James E. 
THOMPSON, JR., M.D., New York. 
Room A, Mezzanine Floor 


Injuries to the Spine. Ertc OLpBERG, M.D., Chicago, Presiding. 
Collaborators: FREDERICK A. JostEs, M.D., St. Louis; Howarp C. NaAFrzicER, M.D., San Francisco; 
JamEs L. Popren, M.D., Boston. 


Room B, Mezzanine Floor 


Thyroid Disease Associated with Congestive Failure. Witi1AM B. Parsons, M.D., New York, Presiding. 
Collaborators: RICHARD B. CATTELL, M.D., Boston; RoBert S. Dinsmore, M.D., Cleveland; MERRILL 
N. Footer, M.D., Brooklyn. 
Room C, Mezzanine Floor 


Management of Calcium Urolithiasis. Norman W. Roome, M.D., London, Ont., Presiding. 
Collaborators: HENRY O. Mertz, M.D., Indianapolis; Joun K. Ormonp, M.D., Detroit; GEorcE G. 
Smit, M.D., Brookline, Mass. 
Tuesday, 1:30 10 3:00 p.m.—Statler Hotel 


Room A, Mezzanine Floor 


Advances in Skin Grafting. EArt C. Papcett, M.D., Kansas City, Mo., Presiding. 
Collaborators: JAMES BARRETT Brown, M.D., St. Louis: MicHart L. Mason, M.D., Chicago; HANS 
May, M.D., Philadelphia. 
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Room B, Mezzanine Floor 


Penetrating Abdominal Wounds Caused by Trauma. ARTHUR M. SuIpLey, M.D., Baltimore, Presiding. 
Collaborators: E. CLARENCE Moore, M.D., Los Angeles; ELk1n L. Rippy, M.D., Nashville; ALBERT 
O. SINGLETON, M.D., Galveston. 


Georgian Room, Mezzanine Floor 


Principles Involved in Hip Joint Arthroplasty. M. N. SmirH-PETEeRSEN, M.D., Boston, Presiding. 
Collaborators: Cart E. BApGLEy, M.D., Ann Arbor, Mich.; Grorcr E. BENNETT, M.D., Baltimore; 
Putte D. Witson, M.D., New York. 


Tuesday, 3:30 to 5:00 p.m.—Statler Hotel 
Salle Moderne 


Traumas to the Head. Francis C. Grant, M.D., Philadelphia, Presiding. 
Collaborators: CHARLES BAGLEy, Jr., M.D., Baltimore; Cops PitcHer, M.D., Nashville; James C. 
Waite, M.D., Boston. 


Room A, Mezzanine Floor 


Treatment of Contaminated and Infected Wounds. FRASER B. Gurp, M.D., Montreal, Presiding. 
Collaborators: JosepH E. Hamitton, M.D., Louisville; MicHarL L. Mason, M.D., Chicago; Frep- 
ERICK S. WETHERELL, M.D., Syracuse, N. Y. 


Room B, Mezzanine Floor 


Intestinal Obstruction in Children. Witt1am E. Lapp, M.D., Boston, Presiding. 
Collaborators: Wits D. Garcu, M.D., Indianapolis; GEorcE B. PACKARD, M.D., Denver; GROVER 
C. PENBERTHY, M.D., Detroit. 


Georgian Room, Mezzanine Floor 


Gastric Ulcer. URBAN Mags, M.D., New Orleans, Presiding. 
Collaborators: RALPH CoLtp, M.D., New York; VERNE C. Hunt, M.D., Los Angeles; GEorcE P. 
Mutter, M.D., Philadelphia. 


Wednesday, 1:30 to 3:00 p.m.—Statler Hotel 
Room B, Mezzanine Floor 


Graduate Training in Surgery in Hospitals (First Session). Rosin C. BueRKI, M.D., Philadelphia, Presiding. 

Collaborators: Davin H. Batton, M.D., Montreal; GEorGE F. Cantitt, M.D., New York; Epwarp 

D. CuURCHILL, M.D., Boston; JoHN R. FRASER, M.D., Montreal; W. Epwarp GALiir, M.D., 

Toronto; Harry S. GRADLE, M.D., Chicago; DALLAS B. PHEMISTER, M.D., Chicago; STANLEY J. 
SEEGER, M.D., Milwaukee, Wis.; PHtttp D. Witson, M.D., New York. 


Room C, Mezzanine Floor 


Management of Abortion. Conrap G. Cotiins, M.D., New Orleans, Presiding. 
Collaborators: RALPH E. CAMPBELL, M.D., Madison, Wis.; JoHN R. FRASER, M.D., Montreal; H. 
CLosE HESSELTINE, M.D., Chicago. 


Room A, Mezzanine Floor 


Developments in the Field of Poliomyelitis Research. EDwarp L. CompEere, M.D., Chicago, Presiding. 
Collaborators: FREMONT A. CHANDLER, M.D., Chicago; CHARLES L. Lowman, M.D., Los Angeles; 
Oscar L. MILLER, M.D., Charlotte, N. C. 


Georgian Room, Mezzanine Floor 


Lung Surgery. Stuart W. Harrincton, M.D., Rochester, Minn., Presiding. 
Collaborators: RicHARD H. MeEapE, Jr., M.D., Philadelphia; Harotp Neunor, M.D., New York; 
WiiuiaM F. Rienuorr, Jr., M.D., Baltimore. 
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Wednesday, 3:30 to 5:00 p.m.—Statler Hotel 
Room B, Mezzanine Floor 
Graduate Training in Surgery in Hospitals (Second Session). Rosin C. Burerkti, M.D., Philadelphia, 
Presiding. 

Collaborators: Davin H. BaLtton, M.D., Montreal; Georcre F. Canttt, M.D., New York; Epwarp 
D. CuuRcHILL, M.D., Boston; Joun R. FRASER, M.D., Montreal; W. Epwarp GALLIE, M.D., 
Toronto; Harry S. GrapLe, M.D., Chicago; DaLLas B. PHemisTER, M.D., Chicago; STANLEY J. 

SEEGER, M.D., Milwaukee, Wis.; PHitrp D. Witson, M.D., New York. 

Georgian Room, Mezzanine Floor 


Postoperative Pulmonary Complications. LEo ELoEssEer, M.D., San Francisco, Presiding. 
Collaborators: HENRY K. BEECHER, M.D., Boston; Stuart W. HARRINGTON, M.D., Rochester, Minn.; 
RicHMoND L. Moore, M.D., New York. 
Room A, Mezzanine Floor 


Disruption of Abdominal Wounds. FRANK GLENN, M.D., New York, Presiding. 
Collaborators: LAWRENCE S. FALiis, M.D., Detroit; L. KrRaAEER FErRGuson, M.D., Philadelphia; 
HItcer P. Jenkins, M.D., Chicago. 


Room C, Mezzanine Floor 


Continuous Spinal Anesthesia. Wi1LLIAM T. Lemmon, M.D., Philadelphia, Presiding. 
Collaborators: H. H. BrapsHaw, M.D., Winston-Salem, N. C.; Ratpo T. Knicut, M.D., Minneapolis; 
EDWARD B. Tuony, M.D., Rochester, Minn. 


Thursday, 3:30 to 5:00 p.m.—Statler Hotel 
Room C, Mezzanine Floor 
Treatment of Chronic Cervicitis. GEorGE H. GARDNER, M.D., Chicago, Presiding. 
Collaborators: Joun C. Burcu, M.D., Nashville; J. Mason HunpDLey, Jr., M.D., Baltimore; Jor V. 
Mercs, M.D., Boston. 
Room A, Mezzanine Floor 
Chemotherapy in Wound Healing. Epwarp L. Howes, M.D., New York, Presiding. 
Collaborators: H1iLceR P. Jenkins, M.D., Chicago; Frank L. MELENEy, M.D., New York; J. Ross 
VEAL, M.D., Washington. 
Georgian Room, Mezzanine Floor 


The Treatment of the Wound in Compound Fractures. Clay Ray Murray, M.D., New York, Presiding. 
Collaborators: R. ARNOLD GRISWOLD, M.D., Louisville; J. ALBERT Key, M.D., St. Louis; HeENry C. 
MarsLe, M.D., Boston. 


Room B, Mezzanine Floor 


Anesthesia for Surgical Procedures within the Upper Abdomen. RALPH M. Tove tt, M.D., Hartford, Conn., 
Presiding. 
Collaborators: HENry K. BEECHER, M.D., Boston; Howarp K. Gray, M.D., Rochester, Minn.; 
Henry S. Rut, M.D., Merion, Pa. 
Salle Moderne 
Contributions to Medical Progress through Postmortem Examinations. ALAN R. Moritz, M.D., Boston, 
Presiding. 
Collaborators: A. O. GETTLER, Ph.D., New York; HARRISON S. MARTLAND, M.D., Newark, N. J. 


Friday, 1:30 to 3:00 p.m.—Statler Hotel 


Room B, Mezzanine Floor 


Chemotherapy in Genitourinary Infections or in Infections of the Prostatic Gland. Epwin P. Atyea, M.D., 
Durhan, N. C., Presiding. 
Collaborators: GEorGE F. Canitt, M.D., New York; Georce C, PRATHER, M.D., Boston. 
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Room C, Mezzanine Floor 


Diseases of the Esophagus. ALTON OCHSNER, M.D., New Orleans, Presiding. 
Collaborators: Cart Eccers, M.D., New York; Frank H. Laney, M.D., Boston; GABRIEL TUCKER, 
M.D., Philadelphia. 


Georgian Room, Mezzanine Floor 


The Management of the Perforated Appendix, Early and Late. Henry K. Ransom, M.D., Ann Arbor, 
Mich., Presiding. 
Collaborators: J. MoNTGOVERY DEAVER, M.D., Philadelphia, CLARENCE E. GARDNER, JR., M.D., Dur- 
ham, N. C.; E. Ertc Larson, M.D., Los Angeles. 


Room A, Mezzanine Floor 


Experience with the Miller-Abbott Tube. ALLEN O. WuippPLe, M.D., New York, Presiding. 
Collaborators: Witit1am O. AxpsBott, M.D., Philadelphia; CHARLES G. JoHNsTON, M.D., Detroit; 
Ancus McLacatin, M.D., Toronto. 


Friday, 3:30 10 5:00 p.m.—Statler Hotel 
Room B, Mezzanine Floor 


Fractures of the Facial Bones. LLoyp NoLanp, M.D., Fairfield, AJa., Presiding. 
Collaborators: RoBERT H. Ivy, M.D., Philadelphia; Cart W. WatpROoN, M.D., Minneapolis; CHARLES 
H. Witson, M.D., New Orleans. 


. 


Georgian Room, Mezzanine Floor 


Surgical Diseases of the Colon. CHARLES W. Mayo, M.D., Rochester, Minn., Presiding. 
Collaborators: THomas G. Orr, M.D., Kansas City, Mo.; Howarp Patterson, M.D., New York; 
J. Wrtt1am THompson, M.D., St. Louis. 





GROUP CLINICAL CONFERENCES 


OPHTHALMOLOGY AND OTORHINOLARYNGOLOGY 
Tuesday, 11:00 a.m.— Statler Hotel 
Surgery of Squint. Jonn H. DunnincTOoN, M.D., New York, Presiding. 
Treatment of Sinus Disease in Children. SAMUEL SALINGER, M.D., Chicago, Presiding. 
Wednesday, 11:00 a.m.—Statler Hotel 


Surgery of the Tear Passages. WALTER S. ATKINSON, M.D., Watertown, N. Y., Presiding. 
Indications for Surgery of the Nose and Throat in Diabetics. WrstLEy M. Hunt, M.D., New York, 
Presiding. 


Thursday, 11:00 a.m.—Statler Hotel 


Surgery of the Orbit. ALGERNON B. REESE, M.D., New York, Presiding. 
Surgical Treatment of Deafness. SAMUEL J. Kopetzky, M.D., New York, Presiding. 
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ANNUAL MEETING, BOARD OF GOVERNORS 
W ednesday, 12:00 m.—Salon, Copley-Plaza Hotel 


W. Epwarp GALLIE, M.D., Toronto; President, American College of Surgeons, Presiding. 
Statement by the Chairman of the Board of Regents. Irvin ABELL, M.D., Louisville. 


Types of Problems Encountered by the Administrative Board and the Central Committee on Credentials 
and Methods of Dealing with Them: FrREpErRIc A. BESLEY, M.D., Waukegan, Secretary; MALCOLM T. 
MacEacHERN, M.D., Chicago, Chairman, Administrative Board; Bowman C. CroweELt, M.D., 
Chicago, Vice Chairman, Administrative Board. 


Discussion by the Governors and Regents. 


ADJOURNED MEETING, BOARD OF GOVERNORS 
Thursday, 1:30 p.m.— Ballroom, Copley-Plaza Hotel 


Report of Committee on Nominations to the Board of Governors. 


ANNUAL MEETING, FELLOWS OF THE COLLEGE 
Thursday, 1:45 p.m.— Ballroom, Copley-Plaza Hotel 


W. Epwarp GALLIE, M.D., Toronto; President, American College of Surgeons, Presiding. 

Report of Committee on Nominations to the Fellows. 

Library and Department of Literary Research. Miss L. MARGUERIETE PRIME, Chicago; Librarian. 

Financial Report. DaLtas B. PHEeMisTER, M.D., Chicago; Treasurer. 

Departmental Reports: (a) Hospital Standardization. (b) Work of Credentials Committees, Committees 
on Applicants, and Committee on History Reviews. (c) State and Provincial Sectional Meetings. 
(d) Medical Motion Pictures. (e) Public Relations. Matcotm T. MAcEAcHERN, M.D., Chicago; 
Associate Director. 

Graduate Training in Surgery— General Surgery and the Surgical Specialties. DALLAS B. PHEMISTER, M.D., 
Chicago; Chairman, Committee on Graduate Training in Surgery. 

Hall of the Art and Science of Surgery. GEORGE CritE, M.D., Cleveland; Chairman, Committee on the 
Hall of the Art and Science of Surgery. 

Committee on Cancer. FRANK E. Apatr, M.D., New York; Chairman. 

Committee on Fractures and Other Traumas. RoBErT H. KENNEDY, M.D., New York; Chairman. 

Department of Clinical Research. Bowman C. CROWELL, M.D., Chicago; Associate Director. 

College Administration. Freperic A. BesLEy, M.D., Waukegan; Secretary. 

Fellowship Obligations and Opportunities. ArTHUR W. ALLEN, M.D., Boston; Vice Chairman, Board of 
Regents. 

The College in Its Relation to National Defense. Irvin ABELL, M.D., Louisville; Chairman, Board of 
Regents. 
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COMMITTEE MEETINGS 


IRVIN ABELL, M.D., Louisville; Chairman, Board of Regents, Presiding. 


STATE AND PROVINCIAL JUDICIARY COMMITTEES 


W ednesday, 9:30 a.m.—John Hancock Hall, go St. James Avenue 


Statement by the Chairman of the Board of Regents. 
Selection and appointment of judiciary committees. 
Procedure in dealing with judiciary cases. 

Types of cases referred to the judiciary committees. 
Discussion by Fellows and Regents of the College. 


STATE AND PROVINCIAL EXECUTIVE COMMITTEES 


Wednesday, 10:00 a.m.—John Hancock Hall, go St. James Avenue 


Statement by the Chairman of the Board of Regents. 

Sectional Meetings Held in 1941 and Plans for Sectional Meetings in 1942. 

Comments on Sectional Meetings in 1941, by the Chairmen of the Committees on Local Arrangements: 
1. Minneapolis, Minnesota. WitL1AmM A. Hanson, M.D. 
2. Pittsburgh, Pennsylvania. HoLLANpD H. DonaLpson, M.D. 
3. Salt Lake City, Utah. Ratpu T. Ricuarps, M.D. 

Discussion by the Fellows and Regents of the College. 


CREDENTIALS COMMITTEES AND COMMITTEES ON APPLICANTS 


Wednesday, 10:30 a.m.—John Hancock Hall, 90 Si. James Avenue 


Statement by the Chairman of the Board of Regents. 
Summary of Work of Credentials Committees and Committees on Applicants, 1941. 


Demonstration—Interviewing a Candidate for Fellowship by a Committee on Applicants. CHARLEs S. 
KENNEDY, M.D., Detroit, Chairman; ELMER R. ARN, M.D., Dayton; FRANK K. BoLanp, M.D., 
Atlanta; VERNE C. Hunt, M.D., Los Angeles; FREDERIC V. Hussey, M.D., Providence; CHartes B. 
Purstow, M.D., Chicago; GEorcE K. Ruopes, M.D., San Francisco. 

The Junior Candidate. James E. THompson, M.D., New York. 

Discussion by the Fellows and Regents of the College. 





FORUM ON FUNDAMENTAL SURGICAL PROBLEMS 


Tuesday, Wednesday, Thursday, Friday, 9:30 a. m.—Ballroom, Copley-Plaza Hotel 


OwEN H. WANGENSTEEN, M.D., Minneapolis, Chairman of Committee, Presiding. 

Presentation of the results of clinical and experimental research on problems related to general surgery 
and the surgical specialties being currently conducted by the departments of surgery in many of our 
medical schools. Detailed programs for these sessions will be published in the official program and 
the Daily Clinical Bulletin. 
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ANNUAL HOSPITAL STANDARDIZATION CONFERENCE 


Monday, 10:00 a.m.—Ballroom, Copley-Plaza Hotel 

Evarts A. GraHam, M.D., St. Louis; President, Ameri- 
can College of Surgeons, presiding. 

Address of the President—The Hospital Program of the 
American College of Surgeons. 

Report of the 1941 Hospital Standardization Survey— 
Official Announcement of the List of Approved Hos- 
pitals. Irvin ABELL, M.D., Louisville; Chairman, 
Board of Regents, and EARLE W. WILLIAMSON, M.D., 
Chicago; Assistant Director, American College of Sur- 
geons. 

Report on Graduate Training in Surgery. Dattas B. 
PHEMISTER, M.D., Chicago; Chairman, Committee on 
Graduate Training in Surgery, and HAROLD EARNHEART, 
M.D., Chicago; Assistant Director, American College of 
Surgeons. 

Important Legislative, Preparedness and Emergency Prob- 
lems Now Facing Hospitals. Bert W. CALDWELL, 
M.D., Chicago; Executive Secretary, American Hospital 
Association. 

The Preservation of Our Voluntary System of Hospitals. 
Rev. ALPHONSE M. ScHwITALLA, S.J., St. Louis; Presi- 
dent, Catholic Hospital Association. 

The Responsibility of the Medical Staff in Maintaining 
Control and Quality of the Professional Work in the 
Hospital. Merritt N. Foote, M.D., Brooklyn. 

National Events and Their Effect on Personnel Relations. 
FRANK J. WALTER, Denver. 

Hospital Preparedness in the Defense Program. JAmes A. 
HAMILTON, New Haven, Conn. 


Monday, 2:00 p.m.—Ballroom, Copley-Plaza Hotel 

Panel Round Table Conference: Meeting the Problems of 
Rendering Adequate Care of the Patient and Main- 
taining Quality Standards of Service During the 
Present Period of Preparedness and National Emer- 
gency. NATHANIEL W. Faxon, M.D., Boston, pre- 
siding. 

Discussion from the standpoint of professional personnel: 
Medical Staff. NorBert A. WILHELM, M.D., Boston. 
Resident Medical Staff. Craupe W. Muncer, M.D., 

New York. 
Nursing Staff. SALLY JoHNSON, R.N., Boston. 
Discussion from the standpoint of medical, surgical and 
hospital equipment, instruments and supplies: 
Scientific Equipment and Instruments. D. H. 
PatmerR, New York. 

Surgical Dressings, Rubber Goods and Other Supplies. 
L. M. ArrowsmitH, Brooklyn. 

Surgical Ligatures, Pharmaceuticals and Chemicals. 
Everett W. Jones, Albany, N. Y. 

Discussion from the standpoint of operating costs: 

Foodstuffs, Supplies of All Kinds, Commodities, etc. 
MrrtaM Curtis, R.N., Syracuse, N.Y. 

Salaries and Wages. ABRAHAM OsEROFf, Pittsburgh. 

Supplementary Revenue: Subsidies, Gifts, Donations, 
‘Endowments, etc. OLtver H. BArtTINE, Bridge- 
port, Conn. 

General Discussion. Other related subjects may also be 

presented if time permits. 


Monday, 4:30 p.m.—Foyer, Copley-Plaza Hotel 
Consultation Service. Opportunity will be afforded every- 
one attending the Hospital Standardization Confer- 
ence to consult with recognized leaders in the hospital 
field, on any question or problem on which specific in- 





formation is desired. A consultation service will be 
available at the time and place specified in the pro- 
gram, by means of pre-arranged information sta- 
tions, on six different phases of hospital service daily. 
This service will be provided by leaders in the various 
fields of hospital administration and management. 

Administrative Practices and Policies. Epcar C. Hay- 
HOW, Paterson, N. J. 

Anesthesia Service. E. B. Tuony, M.D., Rochester, 
Minn. 

Clinical Laboratory and Pathological Service. WiILMAR 
M. Atien, M.D., Hartford, Conn. 

Control of Major Surgery in the Hospital. E. Mac- 
Donatp Stanton, M.D., Schenectady, N.Y. 

Food Service in the Hospital—Diet Therapy. Geneva 
MarBLeE, Boston. 

Plans for Hospitals in the Present Emergency. OLIVER 
G. Pratt, Salem, Mass. 


Tuesday, 7:45 a.m.—Salon, Copley-Plaza Hotel 


Breakfast Conference, Sponsored by the American College 
of Hospital Administrators in co- operation with the 
American College of Surgeons: Forum on Fundamen- 
tal Problems of Hospital Administration. Scott 
WuitcHer, New Bedford, Mass., presiding. 

Discussion from the following aspects: 

Relation of Personal Qualities and Attitudes to Suc- 
cessful Hospital Administration. G. Harvey Ac- 
NEW, M.D., Toronto, Ont. 

Critical Analysis of Present Methods of Training for 
Hospital Administration. E. M. BLuestone, M.D., 
New York. 

General Discussion. 
Chicago. 


Opened by GeRHARD HARTMAN, 


Tuesday, 9:30 a.m.—Swiss Room, Copley-Plaza Hotel 
Panel Discussion: Essentials Pertaining to an Efficient 
Obstetrical Department in the Hospital. Harvey B. 
Mattuews, M.D., Brooklyn leader. Collaborators: 
Joun R. Fraser, M.D., Montreal; Josepa L. Barr, 
M.D., Chicago; James R. MiLter, M.D., Hartford; 
Ciara M. KonraD, R.N., Jersey City, N. J. 

Topics for discussion: Accommodations, facilities and 
equipment of a modern obstetrical departme nt. Super- 
vision and management of the obstetrical department. 
Personnel—resident, medical and nursing staffs. Quali- 
fications of the medical staff in the practice of obstet- 
rics within the hospital. Control of the clinical work. 
Essentials of a complete obstetrical record. Control 
of infections and complications. Periodic analytical 
summaries of end results. Care of the newborn. 
Graduate training in obstetrics. 


Tuesday, 9:30 a.m.—Sheraton Room, Copley-Plaza Hotel 
Panel Discussion: Essentials Pertaining to an Ffficient 
Department of Orthopedic Surgery in the Hospital. 
Henry H. Kessiter, M.D., Newark, N. J., leader. 
Collaborators: FRANK D. Dickson, M.D., Kansas 
City, Mo.; Fremont A. CHANDLER, M.D., Chicago; 
Jortte C. Hresert, M.D., Lewiston, Maine; Wi1- 
LIAM B. SELTZER, New York. 

Topics for discussion: Accommodations, facilities and 
equipment of a department of orthopedic surgery in a 
hospital. Supervision and management of the depart- 
ment of orthopedic surgery. Personnel—resident, 
medical and nursing staffs. Qualifications of the medi- 
cal staff to do orthopedic surgery. Control of the 
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clinical work of the department of orthopedic surgery. 
Essential contents of the medical record in orthopedic 
surgery. Review and analysis of the clinical work of 
the department of orthopedic surgery. Splint and 
brace shop. Follow-up and study of end-results. 
Graduate training in orthopedic surgery. 


Tuesday, 11:00 a.m.—Swiss Room, Copley-Plaza Hotel 

Panel Discussion: Organization and Functioning of the 
Medical Staff. JosrpH C. Doane, M.D., Philadelphia, 
leader. Collaborators: STANLEY J. SEEGER, M.D., 
Milwaukee; Juttus H. Comror, York, Pa.; CHARLES 
B. Puestow, M.D., Chicago; ALLAN Craic, M.D., 
Bangor, Maine; MERRILL N. Foote, M.D., Brooklyn. 
Topics for discussion: Standards of qualifications in 
making appointments to the medical staff. Procedure 
in making appointments to the medical staff. Legal 
responsibility of the hospital in respect to the profes- 
sional work of the hospital. Supervision and control of 
major surgery and major obstetrics. Basic considera- 
tions in making promotions on the medical staff of the 
hospital. Essential features in conducting the medical 
staff conference. Maintaining adequate medical rec- 
ords. Increasing the number of consultations in 
hospital practice. Supervision of the work of the resi- 
dent medical staff. Responsibility of the senior mem- 
bers of the medical staff in instructing junior members. 


Tuesday, 11:00 a.m.—Sheraton Room, Copley-Plaza Hotel 

Panel Discussion: Essentials Pertaining to an Efficient 
Department of Anesthesia in the Hospital. RALPH T. 
Knicut, M.D., Minneapolis, leader. Collaborators: 
Ratpo M. Tovett, M.D., Hartford; Henry Ruts, 
M.D., Merion, Pa.; ELreEANor F. Howarp, M.D., 
Boston. 

Topics for discussion: Accommodations, facilities and 
equipment of the department of anesthesia in the 
hospital. Supervision and management of the depart- 
ment of anesthesia. Essential qualifications for the 
efficient administration of anesthesia. Anesthesia rec- 
ords to be maintained. A critical analysis of newer 
types of anesthetics and methods of administration. 
Hazards associated with the administration of anes- 
thetics. Training of interns and residents in the ad- 
ministration of anesthetics. Follow-up and study of 
end-results in the administration of anesthetics. 
Handling of emergency anesthetics. Graduate train- 
ing in anesthesiology. 


Tuesday, 2:00 p.m.—Swiss Room, Copley-Plaza Hotel 

Wiison W. Know ton, M.D., Boston, presiding. 

The Organization of a Blood Transfusion Department in a 
General Hospital. Leo M. ZIMMERMAN, M.D., and Sip- 
NEY O. Levinson, M.D., Chicago. 

Organization and Use of the Medical Library by the Medi- 
cal Staff and Personnel of the Hospital. L. MARGUERIETE 
PRIME, Chicago. 

A Successful Plan in Handling the Personnel Health Service 
in the Hospital. JosepH G. Norsy, Milwaukee. 

The Control and Assignment of Duties of Non-Professional 
Workers in the Hospital. Frances C. Lapp, R.N., 
Boston. 


Tuesday, 4:30 p.m.—Foyer, Copley-Plaza Hotel 
Consultation Service: 
Internships and Residencies. M. G. WESTMORELAND, 
M.D., Chicago. 
Medical Record Problems. EpNA K. HuFrMan, R.R.L., 
Chicago. 
Medical Social Service. Maset R. Witson, Boston. 


Medical Staff Problems. Paut S. Fercuson, M.D., 
Chicago. 

Sterilization of Surgical Dressings, Instruments, Rubber 
Goods, Supplies, etc. SamuEL R. D. Hewitt, M.D., 
St. John, New Brunswick. 


Tuesday, 8:00 p.m.—Swiss Room, Copley-Plaza Hotel 
Panel Discussion: The Hospital Trustee in his Relation- 
ships and Responsibilities. Raymonp P. SLoAN, New 
York, leader. Collaborators: FRANK O. Rosson, 
Southbridge, Mass.; JoHN MacGrecor, Boston; 
SAMUEL STEWART, Lewiston, Maine; CHARLEs F. 
Wittnsky, M.D., Boston. 

Topics for discussion: Qualifications of the ideal hospital 
trustee. Acguiring essential knowledge concerning 
hospital administration. Relationship of the hospital 
trustee to (a) the administration; (b) the medical staff. 
The problem of the hospital trustee in selecting a hos- 
pital administrator. The trustee’s responsibility in the 
increasing financial responsibility of the hospital. The 
hospital trustee’s approach to problems with possible 
legal or liability significance. Meeting the responsi- 
bility of the present demands on hospitals incident to 
the preparedness program. Preparation and conduct 
of the monthly meeting of the board of trustees. 
Monthly and annual reports. The trustee’s participa- 
tion in public relations of the hospital. 

Motion picture: White Battalions—Serving All Mankind. 


Wednesday, 7:45 a.m.—Salon, Copley-Plaza Hotel 
Breakfast Conference, Sponsored by the Boston Medical 

Record Librarians Association in co-operation with the 

American College of Surgeons: Forum on Funda- 

mental Considerations in the Art and Science of 

Medical Record Keeping. W. FRANKLIN Woop, M.D., 

Waverley, Mass., presiding. 

Discussion from the following aspects: 

A Critical Analysis of the Present Ways and Means 
of Training Medical Record Librarians. Sister M. 
Loretta, R.R.L., Duluth, Minn. 

The Place of the Medical Record Librarian in the Hos- 
pital Organization. Marcaret DuBors, M.D., 
Chicago. 

What the Medical Record Librarian Can Contribute 
Towards Making a Success of Her Career. MARGA- 
RET TAYLOR, R.R.L., Rochester, N. Y. 


Wednesday, 9:30 a.m.—Swiss Room, Copley-Plaza Hotel 

Joint Conference with American Association of Medical 
Record Librarians. Rosin C. Buerk1, M.D., Philadel- 
phia, presiding. 

Our Challenge—Good Medical Records in Our Hospitals. 
ANNA C. ScHuLzE, R.R.L., Philadelphia. 

The Réle of the Record Librarian in the Changing World. 
StstER MAry ServatrtA, R.R.L., St. Louis. 

The Preparation of Medical Statistics and Special Studies 
for the Medical Staff. Mary M. Newron, R.R.L., 
Evanston, Ill. 

Medical Photography as an Aid to More Comprehensive 
Medical Records. C. G. BROWNELL, Rochester, N. Y. 
Organization and System in Handling Tumor Clinic Rec- 

ords. FLORENCE G. Bascock, R.R.L., Ann Arbor, Mich. 

The Introduction and Orientation of the Intern to Medical 
Record Keeping in the Hospital. MARrsHALL Davison, 
M.D., Chicago. 

Round Table Conference—Discussion of the following top- 
ics: The filming of medical records. The present status 
of the standard nomenclature. Recording of infections 
in the medical record. The place of the medical secretary 
in securing medical records. Floor supervision of current 
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medical records. The use of the dictaphone in securing 
medical records. Assisting the members of the medical 
staff by providing statistical and other information for 
scientific presentations. Co-operation between the med- 
ical record department and the medical library. Ideal 
setup for the medical record room. Postgraduate courses 
for medical record librarians. 


Wednesday, 2:30 p.m.—Local Hospitals 
GROUP CONFERENCES AND DEMONSTRATIONS 

Beth Israel Hospital. CHArtes F. Wittnsky, M.D., 
Director. 

Administration, Business Methods, Hospital Account- 
ing, and Other Activities. Samuet D. KAUFMAN. 
Admitting and Discharging Procedures. NATALIE H. 

NATHAN. 

Operating Room Organization and Management; Setup 
for Major Operation—Supplies, Facilities, and Per- 
sonnel. Mary C. Gitmore, R.N. 

Organization and Management of a Blood Bank. BEn- 
JAMIN ALEXANDER, M.D. 

Boston Dispensary. (New England Medical Center). 
FRANK E. Wine, Director. 

Out-patient Department—Organization, Clinic Manage- 
ment and Control, Admitting, and Other Administra- 
tive Procedures. Epira R. CANTERBURY and KATH- 

~ ARINE E. WAKEFIELD. 

Pharmacy Service—Organization, Management, and 
Service to Out-patients. Haroip E. SANDBERG. 

Health Education in an Qut-Patient Department. 
FRANCES STERN and MARY PFAFFMAN. 

Purchasing, Accounting, and Central Store Supply. 
ABBIE E. Dunks. 

Boston Lying-in Hospital. W1Lson W. KNow tron, M.D., 
Superintendent. 

Study Tour of Hospital; General Routine; Technique of 
Isolation of Obstetrical Patients; Identification of 
Infants; Care of the Premature; Technique for Main- 
tenance of Breast Feeding; Directory for Mothers’ 
Milk; Other Features of General Interest. GERTRUDE 
GARRAN, R.N. 

Children’s Hospital. GrEorcE von L. MEYER, Director. 

Administration of Blood and Plasma Transfusions to 
Infants. House officer and graduate nurse. 

Nursing Care of the Infant Surgical Patient. Nursing 
supervisor. 

The New Arthur T. Legg Room for Functional Rehabili- 
tation of the Handicapped; Pool and Underwater 
Exercises; Different Methods of Physiotherapy for 
Children. Physiotherapy Staff of Children’s Hospital 
and Harvard Infantile Paralysis Committee. 

Haynes Memorial Hospital, Brookline (Massachusetts 
Memorial Hospitals). Henry M. Pottock, M.D., 
Superintendent. 

Study Tour of Contagious Hospital—Technique in the 
Care of Communicable Diseases. Dr. Sm1tTH. 

Joseph H. Pratt Diagnostic Hospital (New England Med- 
ical Center). SAMUEL PROGER, M.D., Medical Di- 
rector. 

Graduate Teaching in Medicine, Dietetics and Labora- 
tory Methods. SAMUEL PRrocER, M.D. 

Clinical Laboratory—Organization, Management, and 
Service. JosepH BEenorttt, M.S. 

Massachusetts Eye and Ear Infirmary. NATHANIEL W. 
Faxon, M.D., Director. 

Nursing Technique for Eye, Ear, and Throat Condi- 
tions. Marte SCHERER, R.N. 

Bronchoscopic Clinic—Organization, Management of 
Patients, and Technical Procedures. JESSIE STEW- 
ART, R.N. 





Massachusetts General Hospital. NATHANIEL W. FAxon, 
M.D., Director. 

Medical Records; Organization, Management, and Serv- 
ice; Complete Unit Record System, Soundex System 
of Filing Cards; Follow-up and End Results. GENE- 
VIEVE C. CHASE. 

Anesthesia Department: Organization, Management, 
and Service. Henry K. BeecHer, M.D. 

Diagnostic Clinic: A Consultative Service for Private 
Patients. T. Stewart Hamitton, M.D. 

Massachusetts Memorial Hospitals. HENry M. POLLock, 
M.D., Superintendent. 

Nursery Management; Mothers’ Milk Supply; Procedure 
and Technique in Making Infants’ Formulas. Miss 
Hopcon. 

Organization and Management of a Blood Bank. Dr. 
BARTON. 

Anesthesia Department—Organization, Management, 
and Service. Dr. FERGUSON. 

Electrocardiographic Activities in a General Hospital. 
James M. FAuLKner, M.D. 

New England Baptist Hospital. Grorcre M. BouLter, 
Acting Superintendent. 

Operating Room Organization and Management; Setup 
for Major Operation—Facilities, Supplies, Personnel. 
ARDIS RAUPACH. 

Air-conditioning in Operating Suite. WALTER E. Lover- 
ING and Arpis RAuPACH. 

Special Diet—Building Special Diets on House Menu. 
HELEN G. McDONALp. 

Gift Shop. Bressre A. WHITE. 

New England Deaconess Hospital. Rev. WARREN F. 
Cook, Superintendent. 

Nursing Procedure with Neurosurgical Patients. Mar- 
JORIE B. Davis, R.N. 

Conducting a Profitable Pharmacy Store. Howarp 
PRINGLE. 

Social Service Procedures with Diabetic and Cancer Pa- 
tients. GERTRUDE S. JAMESON. 

Peter Bent Brigham Hospital. Norpert A. WILHELM, 
M.D., Superintendent. 

Preparation of Parenteral Solutions—Technique of Ad- 
ministering. CARL W. WALTER, M.D. 

Sterilization of Supplies and Instruments. CARL W. 
Wa _teR, M.D. 


Wednesday, 4:30 p.m.—Foyer, Copley-Plaza Hotel 


Consultation Service: , 
Nursing Service. Mary SHEPARD, R.N., Cambridge, 


Mass. 

Obstetrical Department Management. FRANCES YOUNG, 
Boston. 

Occupational Therapy. Lucy G. Morse, O.T.R., 
Boston. 


Outpatient Department Problems. A. G. ENGELBACH, 
M.D., Cambridge, Mass., and SHERMAN THORNDIKE, 
M.D., Boston. 

Personnel Management and [Personnel Relations. 
FRANK J. WALTER, Denver, Colo. 

Physical Therapy. Mary Nessitt, Boston. 

Public Relations. JosepH P. Leone, M.D., Quincy, 
Mass. 


Wednesday, 8:00 p.m.—Swiss Room, Copley-Plaza Hotel 

Motion Pictures for Hospital Personnel: How We Hear; 
How We See (sound); Foods and Nutrition (sound); 
Heart and Circulation (sound); A New Day (deals with 
pneumonia) (sound); Goodbye, Mr. Germ; Proper Care 
and Use of Hypodermic Needles; White Battalions— 
Serving All Mankind. 
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Thursday, 7:45 a.m.—Salon, Copley-Plaza Hotel 
Breakfast Conference on Hospital Public Relations. 
Discussion from the following aspects: 
Underlying Principles of the Public Relations Program. 
Prof. Max R. GrossMAN, Boston. 
The Written Word—Newspaper Publicity. WersLEY 
FULLER, Boston. 
The Spoken Word—Radio Talks. Det CasTILLo, 
Boston. 
The Visual Way—Tours Through the Hospital and 
Motion Pictures. 


Thursday, 9:30 a.m.—Swiss Room, Copley-Plaza Hotel 
Panel Discussion: Essentials Pertaining to an Efficient De- 
partment of Urology in the Hospital. GrorcrE F. 
CanHILt, M.D., New York, leader. Collaborators: Leo 
P. Dotan, M.D., Toledo; GILBERT J. THomas, M.D., 
Minneapolis; GeoRGE O’HANLON, M.D., Jersey City, 
N.J. 

Topids for discussion: Accommodations, facilities and 
equipment of a department of urology in the hospital. 
Supervision and management of the department of 
urology. Personnel management—resident, medical 
and nursing staffs. Qualifications of the medical staff 
to do urology. Control of the clinical work of the de- 
partment of urology. Essentials of the medical record 
in urology. Regular periodic review and analysis of the 
clinical work in urology. Follow-up and study of end 
results. Graduate training in urologic surgery. 


Thursday, 11:00 a.m.—Swiss Room, Copley-Plaza Hotel 
Panel Discussion: Essentials Pertaining to an Efficient De- 
partment of Ophthalmology and Otolaryngology in 
the Hospital. Conrap BERENS, M.D., and Marvin F. 
Jones, M.D., New York, leaders. Collaborator: 
LAWRENCE T. Post, M.D., St. Louis. 
Topics for discussion: Accommodations, facilities and 
equipment of the department of ophthalmology and 


otolaryngology. Supervision and management of the 
department of ophthalmology and otolaryngology. 
Personnel of the department of ophthalmology and 
otolarynyology—resident, medical and nursing staffs. 
Qualifications of the medical staff to do ophthalmologi- 
cal and otolaryngological surgery. Control of the 
clinical work in the department of ophthalmology and 
otolaryngology. Regular periodic review and analysis 
of the clinical work of the ophthalmological and 
otolaryngological department. Essentials of the medi- 
cal record for ophthalmological and otolaryngological 
patients. Anesthetic service for the ophthalmological 
and otolaryngological patients. Training of interns 
and nurses in the ophthalmological and otolaryngologi- 
cal department. Graduate training in ophthalmology 
and otolaryngology. 


Thursday, 2:00 p.m.—Swiss Room, Copley-Plaza Hotel 


Round Table Conference: Administrative practices, poli- 
cies, personnel; business methods; medical staff organ- 
ization; medical staff conferences; medical records; 
diagnostic and therapeutic services; obstetrical, nurs- 
ing, food and pharmacy services; outpatient depart- 
ment; housekeeping; maintenance and utilities; hos- 
pital auxiliaries; and other practical problems. ROBIN 
C. Buerxt, M.D., Philadelphia, and G. Harvey 
AGNEW, M.D., Toronto, Ont., leaders. 

Collaborators: GEORGE O’HANLON, M.D., Jersey City, 
N. J., Smpney G. Davipson, New Haven, Conn.; 
Lewis E, JARRETT, M.D., Richmond, Va.; E. Murrev 
McKee, R.N., Brantford, Ont.; StsreER Mary AL- 
PHONSUS, Teaneck, N. J.; EpNa H. NEtson, R.N., 
Chicago; StsTer M. Parrictra, O.S.B., Duluth, Minn.; 
Epna D. Price, R.N., Concord, Mass.; L. V. 
RaGspALE, M.D., Grand Rapids, Mich.; HELEN 
Rosrnson, R.N., Wauseon, Ohio; DAN TRANER, Lynn, 
Mass.; FRANK J. WALTER, Denver. 





Staff—2. 


PRELIMINARY CLINICAL PROGRAM 


GENERAL 


Monda y 
BOSTON CITY HOSPITAL 
Symposium: Vascular disease. 
S. J. G. Nowak—z2. Experimental hypertension. 


E. A. Epwarps—2:30. Thrombophlebitis in unusual 
forms. 

E. E. O’Nert—3. Lumbar sympathectomy for vascular 
disease. 

D. C. GoLtprAaRB—3:30. False aneurysm of femoral 
artery. 

T. Leary—4. Pathological aspects of vascular disease. 


E. E. O’Net—4:30. Refrigeration in gangrene of lower 
extremities. 


COLLIS P. HUNTINGTON MEMORIAL HOSPITAL 


Staff—2:15. 


H. K. BEEcHER and associates— 2. 


Staff—2. 


b>} 


Dry clinic: 

JosepH C. AuB. Recent advances in our knowledge of 
bone diseases. 

CHANNING C. Stmmons. Malignant tumors of bone. 

RICHARD DRESSER. Radiographic demonstration of bone 
tumors and certain rare forms of skeletal disease. 

CuHarLes E. Duntap. Carcinogenic agents. 

CLrFForD C. FRANSEEN. Industrial cancer. 


MASSACHUSETTS GENERAL HOSPITAL 

Dry clinic: Anesthesia 
and related subjects. 

H. K. BeecHER—2. Use of ether in the presence of 
pulmonary tuberculosis; anesthesia for transpleural 
gastric surgery. 

Jutta G. ARROWOOD— 2:25. Fractional spinal anesthesia. 

H. K. BEECHER—2:35. Anesthesia and shock. 

Staff—3:10 Discussion. 

Epwarp B. BENEDICT—3:30. Endoscopy, bronchoscopy 
and esophagoscopy with special emphasis on the two 
newer endoscopic methods, gastroscopy and peritone- 
oscopy; demonstration with lantern slides and patients. 

Symposium: Peripheral vascular disease; vari- 
cose veins and their complications. 

H.H.Faxon—z2. Fundamental considerations, anatomy, 
physiology, etiology, examination. 

R. H. THompson—z2:15. Late results following treat- 
ment of uncomplicated varicose veins. 

H. H. Faxon—2:30. Present concept of treatment. 

R. R. Lrston—2:45. Chronic and recurrent ulceration 
of lower extremities, etiological factors and classifica- 
tion; present concept of treatment. 

Staff—3:30. Discussion. 

H. H. Faxon, R. H. THompson, and R. R. Linron—4. 
Operations: Peripheral vascular. 


*. M. Datanp, A. O. Hampton, and associates—2. Dry 
clinic: Tumors. 
A. O. Hampron—z2. Roentgen diagnosis of cancer of 
the lung. 
G. W. Hotmrs—2:15. Roentgen treatment of cancer of 
the lung. 


J. V. Me1Gs—2:30. Changing concepts in the treatment 
of cancer of the cervix. 

E. M. Datanp—2:45. The locus of recurrence in cancer 
of the breast. 

R. ScHatzKI—3. End-results of roentgen therapy in 
cancer of the larynx. 


SURGERY 


L. L. Ropsins—3:15. The treatment of polycythemia 
vera by spray radiation. 

= B. MALLORY— 3:30. Malignant ulcers of the stomach. 
. E. Weitcu—3:45. Gastric ulcers in relation to gastric 
cancer. 

J. R. Linctey—4. Comparison of skin effect on the 
albino rat of 200 k.v. and 1200 k.v. roentgen ray. 

G. W. Taytor—4:15. The value of regional dissection 
in cancer cases. 


NEW ENGLAND BAPTIST HOSPITAL 
H. D. Apams and N. W. Swinton—1:30. Operative clinic: 
Thyroid, stomach, colon, rectum and biliary tract. 
U. H. Eversoie, Leo V. Hann, and M. J. Nicnotson— 
1:30. Demonstrations: Anesthesia. 


NEW ENGLAND DEACONESS HOSPITAL 

H. D. Apams and N. W. Swinton—1:30. Operative clinic: 
Thyroid, stomach, colon, rectum, and biliary tract. 

U. H. Eversore, Leo V. HANnp, and M. J. NicHoLson 
1:30. Dry clinic: Anesthesia in thyroid surgery, includ- 
ing intratracheal anesthesia, pre-operative and _post- 
operative medication, recent developments in spinal 
anesthesia. 

Cart Soupvers. Postoperative pulmonary complications. 

James Evans. Thrombophlebitis and pulmonary embolism. 


NEW ENGLAND MEDICAL CENTER 
(Joseph H. Pratt Diagnostic Hospital!) 
Staff—2. Dry clinic: 

Joseru H. Pratr—z2. Value of secretin test in diagnosis 
of pancreatic disease. 

WILLIAM DAMESHEK— 2:30. Indications for splenectomy; 
case reports. 

Joun D. Apams—3. Various conditions found in the 
hip joint following injury. 

Epwarp L. YouNG—3:30. Peritoneoscopy. 


PALMER MEMORIAL HOSPITAL 


Staff—2. Symposium: Carcinoma of the breast. 
CLIFFORD C. FRANSEEN. End-results of surgical treat- 
ment. 


L. S. McKittrick. Interstitial irradiation treatment of 
carcinoma of the breast with platinum radium needles. 

J. H. Marks. X-ray therapy of carcinoma of the breast. 

SHTELDS WARREN. Relation between chronic cystic 
mastitis and carcinoma of the breast. 


Tuesday 


BETH ISRAEL HOSPITAL 
Staff—9. Dry clinic: 
ARNOLD Starr. Biliary tract disease, left-sided pain. 
C.G.MrxtTer. Technique ofimmediate cholangiography; 
motion pictures. 
L. A. HERMANSON. 
and end-results. 
H. A. Frank. Advantages of intravenous synthetic 
vitamin K, over other vitamin K preparations. 
A. M. SELIGMAN. Vitamin P in capillary fragility. 
Staff—10:30. Operative clinic: 
C. G. Mrxter. Cholecystectomy and cholangiography. 


Cholangiography, indications for 
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Jacos Fine. Cholecystectomy, transverse incision. 

L. H. Nason. Peritoneoscopy, spinal anesthesia. 

ARNOLD STARR. Peritoneoscopy, local anesthesia. 

Staff—2. Dry clinic: 

Max Davis. Ovarian tumors with endocrine effects. 

R. B. Daviporr. Relationship of cystic disease of the 
breast to disease of the uterus and adnexa. 

L. A. HERMANSON. Comparative merits of the vaginal 
smear and endometrial biopsy in diagnosis of ovarian 
function. 

S. L. Carcity. Hyperparathyroidism. 

D. D. Bertin. Carcinoma of the thyroid. 

M. F. Lesses. Complications of thyroid surgery. 

S. L. Carciit. Management of recurrent and persistent 
thyrotoxicosis. 

D. D. Bertin. The avoidance of complications in 
thyroid surgery. 

Scientific Exhibit—Daily 

JosepH GoopMAN. Pathogenic fungi in foot infections. 

H. F. FrrepMan. Malignant disease before and after 
treatment by radiation. 

ABRAHAM Rupy and S. R. MuELLNER. Neurogenic blad- 
der in diabetes mellitus. 

Juttus Loman. Action of autonomic drugs on the gastro- 
intestinal and genito-urinary tracts. 

S. A. Rosins. Urethrography and cystography. 

W. S. AtrMAN and L. A. Hermanson. Cholangiography. 

LEONARD NATHAN and Kurt Troma. Cysts and tumors 
of mouth and jaw. 

Juttus Loman. Cerebral arteriography. 

ARNOLD STARR and H. A. FRANK. Venography in deep 
phlebitis of lower leg. 

S. S. Hanrric. Mechanical device for reduction of Colles’ 
fracture. 

BOSTON CITY HOSPITAL 

Staff—2. Dry clinic: Gastric lesions. 

W. R. Morrtson—2. Gastrojejunocolonic fistula. 

C. W. McCLure— 2:30. Gastroscopy, kodachrome pic- 
tures. 

A. R. Kimpron—3. Cancer of stomach. 

W. R. Morrison—3:30. Perforated peptic ulcer. 

FE. E. O’Ne1t—4. Transpleural approach for carcinoma 
of upper end of stomach. 

T. W. WickHamM—4:30. Cholecystitis and its relation 
to peptic ulcer. Review of six hundred cholecystec- 
tomies. 


PETER BENT BRIGHAM HOSPITAL 
Ex.iiotr C. CuTLER and RosBert E. Gross—g. Opera- 
tions: Ligation of patent ductus arteriosus; pericardi- 
ectomy. 
Ex.tiotr C. CUTLER and associates—1o. Symposium: 
Surgery of the heart and blood vessels. 
C. Sipney BurwELL. Forms of heart disease amenable 
to surgery. 
SAMUEL A. LEviINE. Cardiac disease simulating surgical 
conditions of the abdomen and vice versa. 
EuGeNneE C. Eppincer. Indications for surgery for 
patent ductus arteriosus. 
RosBert E. Gross. Surgical treatment of patent ductus 
arteriosus. 
Exuiott C. Cutter. The technique of pericardiectomy. 
MERRILL C. SosMAN. The réle of the roentgenologist in 
cardiac surgery. 
Joun Homans. Peripheral vascular disease. 
MarsHatt N. Futton. Angioma of skeletal muscle. 
Davin CHEEVER—2. Demonstration: Surgical anatomy 
of the abdomen. 


CHILDREN’S HOSPITAL 


WiuiaM E. Lapp and associates—10:30. Dry clinic: Dis- 
eases of the gastro-intestinal tract in childhood, fol- 
lowed by questions and discussion. 

WittraM E. Lapp. Atresia, stenosis, and malrotation. 
Tuomas H. Lanman. Pyloric stenosis, 

Rosert E. Gross. Intussusception. 

Henry W. Hupson, Jr. Appendicitis. 


MASSACHUSETTS GENERAL HOSPITAL 


A. W. ALLEN and associates—8. Symposium: Gastric 
lesions. 

C. M. Jones—8. Medical considerations. 

A. O. Hampton and associates—8:30. Roentgenological 
studies. 

E. B. BeENEDIcT—8:50. Gastroscopy and peritoneoscopy. 

C. E. WeLtcH—og:10. Gastric ulcer. 

LANGDON PAaRsONS—g:30. Cancer of the stomach. 

R. H. Sweet—9:50. Transthoracic gastrectomy. 

A. W. ALLEN—10:10. Surgical procedures for gastric 
lesions. 

Staff—1o:30. Operations: Gastric resections for benign 
and malignant lesions. 

H. H. Faxon, Horatio RoGers, and associates—o. 
Symposium: Acute appendicitis. 

Horatio Rocers. Present status; chief factors in pres- 
ent mortality rates, late diagnosis and/or treatment, 
faulty appraisal of individual patients, rigid policies 
of treatment, faulty technique, type of incision. 

W. D. Smiru. Appendicitis in general medical practice. 

Horatio Rocers. Appendiceal peritonitis before local- 
ization. 

H. H. Faxon. Appendiceal peritonitis after localization. 

Cuamp Lyons. The réle of bacteriology and chemo- 
therapy in appendicitis. 

R. R. Linton. Special aspects of appendicitis in young 
children. 

Staff—11. Operative clinic. 

L.S. McKirrrick and associates—2. Symposium: Surgery 
of the colon and rectum. 

L. S. McKitrrick—2. Operations for carcinoma of the 
rectum and their indications. 

A. W. ALLEN—2:20. The management of carcinoma of 
the colon. 

I. P. HayDEN— 2:40. The complications of diverticulitis 
of the sigmoid and their management. 

Roy E. MAaBREY—3. The operative and non-operative 
management of internal hemorrhoids. 

Staff— 3:20. Discussion. 

Staff—3:40. Operative clinic. 

CuaAmp Lyons and Frank L. MELENEY (New York)—2. 

Dry clinic: Surgical infections. 


MASSACHUSETTS MEMORIAL HOSPITALS 


Howarp M. C.utTe, Cirrrorp D. Harvey, CHARLES 
SzrkLas, FRANK E. Barton, and Hottts L. ALBRIGHT— 
8. Operative clinic: Thyroid, gall-bladder, stomach, and 
colon. 
ELEANOR FERGUSON, REGINALD Hunt, and M. JEAN 
Brack. Demonstrations: Anesthesia. 
Staff—1o. Symposium: Management of blood-bank. 
Frank E. Barton. Management of a blood-bank in a 
small hospital. 

CHARLES BRANcH. Correlation of the hospital laboratory 
with the blood-bank. 

JouN ScuppER (New York). Studies in treatment of 
shock with plasma and serum. 

CornELius P. Ruoaps (New York). Present applica- 
tion and future development of blood substitute 
therapy. 
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Patties L. Boyp—1o. Dry clinic: Lymphogranuloma 
venereum with rectal involvement. 
Frank E. Barton—2. Demonstration of transfusion 
service. 
Staff—2. Symposium: Surgery of the biliary tract. 
KNowLes LAWRENCE—2. Intrinsic disease of the liver 
simulating cholecystitis. 
Hot ts L. ALBRIGHT—2:20. Non-calculous gall bladder. 
Tuomas J. ANGLEM—2:40. Complications of common 
duct surgery. 
FRANZ INGLEFINGER—3. Duodenal drainage in diagno- 
sis of biliary tract disease. 
CHESTER KEEFER—3:20. Liver abscess as a cause of 
prolonged fever. 
Howarp M. Ciute—3:40. Stricture of the bile ducts. 


NEW ENGLAND BAPTIST HOSPITAL 


*. H. Laney, R. B. Catrett, S. F. MARSHALL, and B. P. 
Coicock—g. Operative clinic: Thyroid, stomach, colon, 
and biliary tract. 

U. H. Everso.e, Leo V. Hanp, and M. J. NicHoLtson—g. 
Anesthesia demonstrations: Regional, spinal, continuous 
spinal, and general. 

H. D. Apams and N. W. Swinton—1:30. Operative clinic: 
Thyroid, stomach, colon, rectum, and biliary tract. 

U. H. Eversore, Leo V. Hanp, and M. J. NicHotson— 

1:30. Demonstrations: Anesthesia. 


NEW ENGLAND DEACONESS HOSPITAL 


F. H. Laney, R. B. Catrett, S. F. MARSHALL, and B. P. 
CotcocK—g. Operative clinic: Thyroid, stomach, colon, 
and biliary tract. 

U. H. Eversore, Leo V. Hanp, and M. J. NicHoLsOoN—o. 
Anesthesia demonstrations: Regional, spinal, continuous 
spinal, and general. 

H. D. Apams and N. W. Swrnton—1:30. Operative clinic: 
Thyroid, stomach, colon, rectum, and biliary tract. 

U. H. Eversore, Leo V. Hann, and M. J. NicHotson— 
1:30. Demonstrations: Anesthesia. 

F. H. Laney, Lewis M. HurxTHatr, EvMer C. BARTELS, 
and H. J. PeErKINS—2. Symposium: Thyroid surgery: 
Subtotal thyroidectomy; diagnosis of hyperthyroidism; 
diagnosis and treatment of the thyrocardiac; complica- 
tions following thyroid surgery; recent developments in 
blood iodine studies. 


NEW ENGLAND HOSPITAL FOR WOMEN 
AND CHILDREN 


ELEANOR E. CowaAn—10. Out-patient clinics: Gynecolog- 
ical, medical, and pediatric. 

G. LrypH MuLiteR—1o. Pathological presentation: Car- 
cinoid tumor of small intestine, metastases to liver; 
carcinoma of gastro-intestinal tract. 

RacHEL L. Harpwick, Branca R. Lia, and Merry E. 
PirtmMAN—2. Dry clinic: Correlation of electrostetho- 
cardiography with roentgenography in rheumatic heart 
disease, congenital heart disease, and functional ab- 
normalities, with presentation of cases. 


NEW ENGLAND MEDICAL CENTER 
(Joseph H. Pratt Diagnostic Hospital) 
Staff—2. Dry clinic: 

Epwarp T. WHITNEY—2. Bleeding per ano, illustrated 
with lantern slides. 

C. H. Lawrence—2:30. Masculinizing factors in the 
female. 

K. S. ANDREWS, Henry H. Lerner, and Witiiam M. 
SHEDDEN—3:30. Recent advances in diagnosis and 
treatment of cancer of the stomach. 


—_— 


PONDVILLE HOSPITAL 
E. M. Daranp, G. W. Taytor, H. Rocers, T. J. ANGLEM, 
R. H. WALLAcE, and associates—g. Operative clinic: 
Cancer. 
Staff—11. Dry clinic: 
E. M. Datanp. End-results in cancer of the breast. 
T. J. ANcLem. Cancer of the mouth, demonstration of 
cases. 
G. W. Taytor. Lymph node metastases. 
S. WARREN and associates. Pathological demonstration. 
C. E. Dumas and associates. Roentgen demonstration 
of bone tumors. 


ST. ELIZABETH’S HOSPITAL 
Staff—o. Operative and dry clinic: 

JosePH STANTON—g. Thyroidectomy. 

MicuHaeEt E. McGarty—o. Bilateral recurrent inguinal 
hernia. 

Josep STANTON—10. Biliary tract operation. 

FRANCIS JANTZEN—10:30. Discussion of sub-deltoid 
bursitis and ruptured supraspinatus tendon. 

Writtam F. DoLaN—11. Wrist injuries in industry. 

Mricuaet E. McGarty—11:30. Skin grafts, demonstra- 
tion of cases. 


SALEM HOSPITAL 
W. G. Purepen, DONALD A. NICKERSON, and S. A. WILSON 
—10. Dry clinic: Uses and abuses of laboratory and 
roentgenological procedures in abdominal surgery. 
E. L. Petrson—trt1. Prostatic surgery with some newer 
methods of diagnostic approach. 


UNITED STATES MARINE HOSPITAL 


RicHEY L. WaAuGH and associates—8. Operative clinic: 
Hernioplasty, indirect, direct, and femoral; appen- 
dectomy; ligation of saphenous vein; hemorrhoidectomy. 

RicHEey L. WAuGH and associates—1. Dry clinic: 

James F.. Sprnp_erR. Parasitic appendicitis. 

KENNETH HAusFELD. Femoral hernia, a simple opera- 
tion with report of cases. 

RicHey L. WaucH. Terminal ileitis. 

Joun A. Prior. Rupture of spleen, delayed hemorrhage. 


UNITED STATES NAVAL HOSPITAL 
J. J. A. McMvuttin and staff—g. Operations. 


Wednesday 
BETH ISRAEL HOSPITAL 
Staff—g9. Dry clinic: 
L. H. Nason. Pressure treatment of keloids. 
J. B. Sears. Prophylaxis of pulmonary embolism by 
division of femoral vein. 
Epwarp Hrrscu. Changes in volume of the peritoneal 
cavity following intercostal nerve paralysis. 
C. G. MrxTer. Giant hernia. 
ARNOLD Starr. Advanced regional ileitis. 
C. G. Mrxter. Transverse ileocolostomy with or with- 
out resection for regional ileitis. 
Staff—r1o:30. Operative clinic: 
C. G. Mrxter. Intestinal resection. 
J. B. Sears. Division of femoral vein for treatment of 
non-fatal pulmonary embolus. 
D. D. Bertin. Thyroidectomy. 
Staff—2. Dry clinic: 
M. D. AttscHuLe. Obstruction of superior vena cava. 
BENJAMIN ALEXANDER. Blood bank. 
Max Davis and SAMUEL GILMAN. Venous pressure 
changes in lower extremities during and after abdom- 
inal surgery. 
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S. B. BEASER. Rare earth anticoagulants. 

Jacos Fine. Thrombophlebitis and embolism, diagnos- 
tic and therapeutic considerations. 

BENJAMIN ALEXANDER. Polycythemia vera in peripheral 
vascular disease. 

B. F. Masset and S. B. Beaser. Evaluation of therapy 
of peripheral vascular disease. 

Jacos Five. Adrenal cortical hormones in shock and 
hemorrhage. 


BOSTON CITY HOSPITAL 

Staff—9. Symposium: Cancer. 

Department of Pathology—go. Splenogenic myeloid 

metaplasia; argentophil tumors (carcinoid). 

Dr. JoLirF—g:30. Surgical treatment of myeloma. 

F. W. O’BrrEN—g:50. Cancer and x-ray therapy. 

E. A. Cooney—10:20. Carcinoma of breast. 

A. R. Ktwpron—1o0:45. Cancer of large intestine. 

Car es C. Lunp—11:10. Cancer of mouth. 

WILLt1AM MorrisoN—11:35. Cancer of stomach. 
Staff—2. Symposium: Thyroid disease. 

R. C. CocHrane—2. Tumors of parathyroid, lantern 


slides. 

D. D. Bertin—2:30. Hyperthyroidism in cancer of 
thyroid. 

W. T. SALTER—2:50. Graves’ disease without hyper- 
tension. 


RIcHARD SMITH—3:10. Adenoma of thyroid. 
Staff—2. Dry clinic: 
Gorpon M. Morrison—2. Radial nerve injury with 
fracture of humerus. 
J. Epwarp FLYNN—2:30. Anatomical and clinical in- 
vestigations of deep fascial space abscess of hand. 
T. K. RicHARDS—3:15. Traumatic injuries of the knee 
joint. 
A. P. AITKEN—3:45. Epiphyseal separation. 
RosBert ULIN—4:30. Clubfeet. 
Staff—3:30. Symposium: Vitamins in surgery. 
Cuartes C. Lunp and J. H. CRANDON—3:30. Vitamin 
C and wound healing. 
WALTER WEGNER and MERRILL Moore—4:15. Vita- 
mins in presence of head injuries. 
Dr. MIKELJOHN—4:45. Presentation of cases. 


PETER BENT BRIGHAM HOSPITAL 
E.uiotr C. CuTLeR and ROBERT ZOLLINGER—g. Opera- 
tions: Gastric resections. 
Eitrott C. CuTLeR and associates—1o. Symposium: 
Gastric and duodenal ulcer. 
Exirott C. Cuter. Indications for surgery. 
I:pWARD S. Emery, Jr. Medical management of bleed- 
ing peptic ulcer. 
MERRILL C. SosMANn. Significance of prepyloric ulcer. 
Harry A. WARREN. Duodenal diverticulum. 
ROBERT ZOLLINGER. Surgical treatment of severe duo- 
denal ulcer. 
Evtrotr C. Cutter. Results of acute gastroduodenal 
perforation. 
Cart W. WALTER—2. Symposium: Aseptic technique. 


CARNEY HOSPITAL 
A. McK. Fraser, WILLIAM E. Browne, and staff—o. 
Operative clinic: Gastro-intestinal, biliary tract, thyroid 
and hand. 
Staff—2. Dry clinic: 

Wittram FE. Browne. Moving picture demonstration 
and brief description of unusual lesions of arm, fore- 
arm, and hand, showing condition present before 
treatment and end-results. Cases will include xantho- 
mata, glomus tumor, so-called trigger finger contract 


tures, aneurysms in hand, melanotic carcinoma, tendon 
suture repair with transplanted segment of vein for 
covering at site of anastomosis, difference between real 
and pseudo-neuromata in amputation stumps, ulnar 
nerve repair, series of median nerve cases, results in a 
series of cases following radical operation for relief of 
Dupuytren’s contracture with 90 to 100 per cent re- 
turn of normal function of the hand. 

Davip C. Ditmore. Vital tissue staining, its practical 
application in office and hospital proctology, with 
report of results in a series of 1000 private patients. 

W.R. MacAus.anp. Fracture and dislocation of carpal- 
semilunar bones. 

Harotp G. Lee. End-results in lumbosacral fusion; 
end-results of epicondylar fractures of humerus. 

A. Leo Brett. Case presentation of myeloma of 12 years’ 
duration with complete absorption of tenth vertebra. 

Joun L. Donerty. A simple method of treating frac- 
tures of surgical neck of humerus. 

Wiitiam C. MAtoney. Practical application of clinical 
laboratory procedures in jaundice. 

A. McK. Fraser. End-results of gall-bladder surgery. 


CHILDREN’S HOSPITAL 
Witt E. Lapp and associates—g. Operations. 


DILLON FIELD HOUSE 


(Soldiers’ Field, Allston) 
AuGusTUS THORNDIKE, JR., and associates—3. Dry clinic: 
Athletic injuries. Summary of recent developments in 
the physiology of physical fatigue. 


FAULKNER HOSPITAL 
Staff—8. Operative and dry clinic: 

E. L. Younc, A. R. Kimpton, F. G. Batcu, H. K. 
Sow Les, R. F. SHELDON, E. E. O’Net, R. S. Titus, 
and R. J. HEFFERNAN. Operations. 

S. C. Wiccin. Anesthesia exhibits. 

J. B. Hazarp. Pathological specimens, gross and micro- 
scopic. 

Staff—2. Operative and dry clinic: 

A. R. Kimpton—2. Gastric resection. 

K. SowLes—2:15. Reconstruction operation for 
hypertrophied breast. 

E. L. Younc—2:30. Stricture of papilla of vater. 

R. C. CocHRANE—2:45. Parathyroid tumors. 

Wm. C. Quinsy—3. Importance of water balance in 
diseases of the prostate. 

E. E. O’NEIL—3:15. Prevention of pulmonary embolism 
by ligation and division of femoral vein. 

R. F. SHELDON—3:30. Local infiltration anesthesia for 
pelvic delivery. 

R. J. HEFFERNAN—3:45. Use of progesterin in treat- 
ment of habitual and threatened abortion. 

Dr. MALONEY—4. Management of bleeding in jaundice. 

R. S. Tirus—4:15. Diabetes in pregnancy. 

Dr. StRAUSS—4:30. Importance of vitamins. 

S. C. WiccIn—4:45. Anesthesia for complicated surgical 
cases. 


MALDEN HOSPITAL 


Louts E. PHANEUF—g. Operation: Vaginal hysterectomy. 
IRVING J. WALKER—g. Operation: Cholecystectomy. 
Staff—ro. Dry clinic and demonstrations: 

Gorpon D. ATtKinson—to. Urology. 

RusseEti F. SuttIivaN—11. Orthopedic surgery. 

Louts E. PHANEUF—11:30. Gynecology. 

IrvING J. WALKER—12. Ludwig’s angina. 

J. S. Rooney—12:30. Pathology. 

KENNETH K. Day—t1. Blood bank. 
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Staff—2. Operative clinic: 
Gorpon D. ATKINSON—2. Nephrectomy. 
N. A. GALLAGHER— 2:30. Hysterectomy. 
RussELt F. SULLIVAN—3:30. Spinal fusion (Hibbs’). 


MASSACHUSETTS GENERAL HOSPITAL 


L. S. McKittrick and associates—g. Operative and dry 

clinic: Ulcerative colitis. 

C. M. Jonrs—g. Medical aspects, diagnosis and treat- 
ment. 

L. S. McKitrrickK—g:20. Surgical aspects, types of 
operations and indications. 

J. D. Stewart—9:40. Tleostomy, operative technique, 
postoperative complications. 

RICHARD WARREN—10:10. Late-results after ileostomy, 
social and economic aspects. 

L. S. McKitrrick—1o:30. Colectomy, indications, 
technique and results. 

Staff—10:45. Discussion. 

Staff—11. Operations. 

H. C. MarBte and associates—g. Dry clinic: Surgical 

conditions of the hand. 

H. C. MarBie. Anatomy and examination. 

F. G. Batcu, Jr. Hand tumors. 

Epwarp HAMLIN, Jr. Injuries to nerves of upper ex- 
tremity. 

BRADFORD CANNON. Skin grafts of hand. 

A. L. Watkins. Physiotherapy in reconstruction. 

A. W. Reccr1o. Occupational therapy in reconstruction. 

H. C. MarBte. Surgical reconstruction. 

A. W. ALLEN and associates—2. Symposium: Diseases of 

the gall bladder and bile ducts. 

A. W. ALLEN—2. Technical considerations of the gall 
bladder and bile ducts with special reference to mor- 
bidity and mortality. 

RIcHARD WALLACE— 2:30. Acute cholecystitis. 

J. D. Stewart—2:50. Obstructive jaundice, liver func- 
tion, preparation of the patient and after-care. 

RICHARD WARREN—3:15. Carcinoma of the gall bladder. 

Staff—3:30. Operative clinic: Extrahepatic biliary tract. 

Staff—2. Symposium: Peripheral vascular clinic; ob- 

literative arterial disease. 

L. S. McKitrrick—2. Fundamental considerations, 
classification, differential diagnosis. 

EpwArRD HAMLIN, JR.—2:15. Thrombo-angiitis obliter- 
ans: Outline of treatment, nerve crushing, mechanical 
aids, indications for amputation. 

H. E. Kennarp—2:35. Thrombo-angiitis obliterans: 
End-result study with particular reference to the 
economic aspect of the disease. 

RICHARD WARREN— 2:55. Arteriosclerotic gangrene with 
and without diabetes, indications for and technique 
of minor amputation. 

", C. Pratr—3:10. Arteriosclerotic gangrene with and 
without diabetes, indications for and technique of 
supracondylar amputation. 

R. H. SmirawickK—3:30. Lumbar sympathectomy, its 
réle in the treatment of obliterative disease; indications 
for operation and operative technique. 

Staff— 3:50. Discussion. 

Staff—4. Operative clinic: Supracondylar amputation 
for gangrene, nerve crushing for relief of pain, lumbar 
sympathectomy. 


) 
_ 


MASSACHUSETTS MEMORIAL HOSPITALS 


Howarp M. Cute, CirrForp D. Harvey, CHARLES 
SZIKLAS, FRANK E. Barton, and Hottis L. ALBRIGHT— 
8. Operative clinic: Thyroid, gall bladder, stomach, 
and colon. 


ELEANOR FERGUSON, REGINALD Hunt, and M. JEAN 
Biack. Demonstrations: Anesthesia. 

GrorGE LEVENE and Econ G. Wisstnc—9g:30. Demon- 
stration: X-ray examination of the rectum and sig- 
moid with special reference to lateral view. 

Staff—1o. Symposium: Gastric surgery. 

Howarp M. Ciute. Gastric hemorrhage. 

Joun Spracure. End-result studies after gastroduoden- 
ostomy. 

FRANZ INGLEFINGER. Miller-Abbott tube in gastro- 
intestinal diagnosis. 

Tuomas J. ANGLEM. Cancer of the stomach. 

ELEANOR FERGUSON. Anesthesia for upper abdominal 
surgery. 

FRANK E. BartoNn—2. Demonstration of transfusion 
service. 


NEW ENGLAND BAPTIST HOSPITAL 

F. H. Laney, R. B. Catre t, S. F. MARSHALL, and B. P. 
Cotcock—g. Operative clinic: Thyroid, stomach, colon, 
and biliary tract. 

U. H. Eversote, Leo V. Hann, and M. J. NicHoLtson—o. 
Anesthesia demonstrations: Regional, spinal, continuous 
spinal, and general. 

H. D. Apams and N. W. Swinton—1:30. Operative clinic: 
Thyroid, stomach, colon, rectum, and biliary tract. 

U. H. Eversoie, Leo V. Hanp, and M. J. NicHoLson 
1:30. Demonstrations: Anesthesia. 


NEW ENGLAND DEACONESS HOSPITAL 

F. H. Laney, R. B. CATTELL, S. F. MARSHALL, and B. P. 
CoLcocK—g. Operative clinic: Thyroid, stomach, colon, 
and biliary tract. 

U. H. Eversote, Leo V. Hann, and M. J. NicHoLtson—o. 
Anesthesia demonstrations: Regional, spinal, continuous 
spinal, and general. 

H. D. Apams and N. W. Swinton—1:30. Operative clinic: 
Thyroid, stomach, colon, rectum, and biliary tract. 

U. H. Eversoie, Leo V. Hanp, and M. J. NicHotson— 
1:30. Demonstrations: Anesthesia. 

R. B. CatTe.t, N. W. Swinton, and Everett D. KEIFER 
—2. Dry clinic: Diagnosis and treatment of carcinoma 
of rectum; rectal surgery for benign lesions; diagnosis 
and treatment of ulcerative colitis. 

Joun Norcross. Avitaminosis and recent develop- 
ments in intravenous use of heperin. 


NEW ENGLAND HOSPITAL FOR WOMEN 
AND CHILDREN 
Staff—1o. Out-patient clinics: Gynecological, skin and 
allergy, pediatric and well-baby. 
G. LinpH MuLiteR—1o. Pathological demonstration: 
Breast cancer. 


NEW ENGLAND MEDICAL CENTER 
(Joseph H. Pratt Diagnostic Hospital) 
Staff—g. Dry clinic: 

RicHARD H. OverHOLT—g. The operability of primary 
carcinoma of the lung. 

ReEEvE H. Betrs—g:30. The management of acute 
pulmonary abscess. 

H. E. MacManon—t1o. Gastric lesions in malignant 

hypertension. 

S. J. THANNHAUSER—10:30. Liver function tests as an 

aid to gall-bladder surgery. 


NEWTON HOSPITAL 


Staff—g. Operative clinics. 
G. KENNETH CoonsE—g. A new arthroplasty of the hip. 
Louis PILCHER—g. Appendectomy. 
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R. I. SmitH—g:30. Thyroidectomy for hyperthyroidism. 

M. P. BRACKETT—9g:30. Cholecystectomy. 

D. G. Nutter—1o. Hysterectomy for fibroids. 

E. D. LEoNARD—10. Breast amputation. 

HERBERT DuNPHY—tt. Skin graft. 

Staff—2. Dry clinic. 

G. K. Coonse. Diagnosis and treatment of shoulder 
injuries. 

R. I. Smita. Tumors of the neck. 

G. D. Nutter. New apparatus for fractures of the 
clavicle. 

CHartes Lams. Peripheral vascular clinic. 

H. G. DunpHy. Management of cicatricial contractures 
due to burns, skin grafting in general. 

E. D. Leonarp. Arterial thrombosis in a young girl. 


ST. ELIZABETH’S HOSPITAL 
Staff—g9. Operative and dry clinics: 

JouN W. SPELLMAN—g. Surgery of the breast. 

JosEPH STANTON—g. Gastric surgery. 

Epwarp M. Hopckins—g. Herniorrhaphy, fascial 
strips. 

LAWRENCE J. Lours—1o. Cholecystectomy. 

Joun G. Downtnc—11. Surgical complications due to 
fungi. Colored motion picture, ‘A Clinical and Labor- 
atory Study of Fungus Diseases.” 

Joun W. SPELLMAN—11. Treatment of advanced can- 
cer, demonstration of cases. 

WILLIAM NoonaN—11:45. Spinal anesthesia. 

UNITED STATES NAVAL HOSPITAL 
LAWRENCE J. McCarrtuy and staff—g. Operations. 
Joun R. MArsHALL and CHartes H. Swan—g. Dry 

clinic: Circulatory diseases of the extremities, case his- 
tories. 
Thursday 
BETH ISRAEL HOSPITAL 
Staff—g9. Dry clinic: 

S. S. HANFLIG. Use of traction in treatment of cervical 
arthritis. 

MYER Karp. Treatment of acute subdeltoid bursitis by 
needling, novocain and irrigation; mechanics of frac- 
ture of surgical neck of humerus, methods of reduction. 

M. H. Rocers. Manipulation for chronic adhesive 


bursitis. 

ARMIN KLEIN. Chemotherapy of acute sepsis of bones 
and joints. 

W. S. Attman. Delayed roentgenological evidence of 
fracture. 


ARMIN KLEIN. Intervertebral disc, orthopedic aspects. 

W. Jason Mrxter. Intervertebral disc, neurological 
and surgical aspects. 

Davip AyMAN. Results of sympathectomy for hyper- 
tension. 

Staff—1o:30. Operative clinic: 

R. H. Smirawicx. Sympathectomy for hypertension. 

W. Jason Mrixter. Removal of intervertebral disc. 

M. H. Rocers. Arthrotomy of shoulder joint. 

Staff—2. Dry clinic: 

ALFRED Hurwitz. Sulfanilamide vs. zinc peroxide in 
the treatment of phagedenic ulcer. 

Louts ZetzEL. The Miller-Abbott tube. 

M. D. AttscHuLe. Effect of abdominal surgery on 
respiratory dynamics. 

H. L. Brumcart. The surgical risk in cardiac patients. 

Jacos Fine. Treatment of intestinal distention by 
sulfaguanidine. 

ARNOLD STARR. Sulfaguanidine for the sterilization of 
isolated loops of colon. 


BEVERLY HOSPITAL 


Staff—2. Dry clinic: 


PEER P. JoHNson. Acute pancreatic disease, its diag- 
nosis and treatment. 

BARNARD P. Topp. Adenoma of the islets of Langerhans. 

RicHarp E. Att. Abdominal manifestations of renal 
disease. 

PEER P. JoHNSON and Hammonp J. DuGan. Results of 
deferred operation in acute perforated appendicitis. 

JosepH A. CUNNINGHAM. A clinicopathological study 
of abdominal Hodgkin’s disease. 


BOSTON CITY HOSPITAL 


Otto J. HERMANN and associates—9. Symposium: Low 


back pain. 

Orto J. HERMANN—g. Introduction. 

Joun T. WiLLt1AMs—g. Gynecological aspects. 

Aucustus RILEY—g:15. Genito-urinary aspects. 

RoBeErT ULIN—g:30. A rational method of routine back 
examination based on anatomical and physiological 
factors. 

JosePH SHORTELL—9:45. Low back pain with negative 
x-ray, lumbosacral; sacro-iliac myositis; myositis fas- 
citis, industrial postural, mechanical findings. 

Tuomas H. PeTerSsON—1o. Coccygodynia fracture of 
coccyx, conservation vs. surgery in treatment. 

RussELL SULLIVAN—10:15. Anatomical abnormalities 
of fifth lumbar vertebra and lumbosacral joint. 

G. KENNETH CoONSE—10:30. Spondylolisthesis, path- 
ology, diagnostic points, réle of trauma in its produc- 
tion and treatment. 

A. P. AITKEN—10:45. Fascial contractions. 

MarK H. Rocers—tt1. Intervertebral disc problem, 
orthopedic aspect. 

P. F. ButLER—11:15. Intervertebral disc problem, x-ray 
aspect. 

DonaLp Munro—11:30. Intervertebral disc problem, 
neurological aspect. 


Staff—2. Operative and dry clinic: Appendicitis, biliary 


system, and hernia. 

P. S. Fotsts—2. Appendicitis and complications. 

G. W. PAPEN—2:30. Incision for appendectomy in ex- 
treme obesity. 

F. F. HENDERSON and JoHN McGowan—3. Operative 
biliary drainage for relief of jaundice, operative care 
of gall-bladder patient. 

J. J. HepsurN—3:20. Familial hemolytic jaundice and 
splenectomy. 

W. R. Morrtson—3:40. Stones of the hepatic ducts 
subdiaphragmatic abscess. 

CHARLES LAMB—4. Peritoneoscopy with special refer- 
ence to biliary disease. 

RICHARD SMITH—4:20. Exteriorization of small intes- 
tines in strangulated hernia. 

D. C. GoLpFARB—4:40. Recurrent inguinal hernia. 


Staff—2. Symposium: Anesthesia, and abdominal surgery. 


T. W. WickHam—2. Foci of infection and ulcerative 
colitis. 

A. R. Ktmpron—2:15. Surgery of large intestine. 

C. W. McCLurE—2:30. Sigmoidoscopy, kodachrome 
pictures. 

FRANK MaRvVIN—2:45. Indications and contra-indica- 
tions for various anesthetics. 

S. C. Wiccin—3. Spinal anesthesia. 

G. C. MoorE—3:15. Intravenous anesthesia. 

P. S. Forste—3:30. Ruptured corpus hemorrhagicum. 

ALLEN Davis—3:45. Calcified cyst of spleen. 

S. J. Mappock—4. High and low intestinal obstruction. 

ALLEN Davis—4:20. Gun shot wounds of abdomen. 

Hatsey B. LopER—4:40. Postoperative treatment. 
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PETER BENT BRIGHAM HOSPITAL 
Francis C. Newton and J. ENGLEBERT DUNPHY—o. 
Operations: Colon, rectum and anus. 
Eiitiotr C. CuTLer and associates—ro. 
Colon, rectum and anus. 

Francis C. Newton. Experiences with cancer of the 
colon. 

J. ENcLeBEerT Dunpuy. Experiences with anterior re- 
section for cancer of the rectosigmoid. 

ANDREW W. Contratto and THomas B. QuicLey. Dif- 
ferential diagnosis of gastritis, gastro-enteritis and ap- 
pendicitis. 

MERRILL C, SosMAN. The x-ray and large bowel surgery. 

Epwarp S. Emery, Jr. Medical diseases of the colon. 

Exvutiott C. Cutter. Cicatrizing enteritis. 

CARNEY HOSPITAL 
A. McK. Fraser, WILLIAM E. BROWNE, and staff—o. 
Operative clinic: Gastro-intestinal, biliary tract, thyroid, 
and hand. 
Staff—2. Dry clinic: 

WitiiamM E. Browne. Results of thyroid surgery on a 
general surgical service during the past 3 years, ac- 
curacy of diagnosis and careful pre-operative prepara- 
tion, types of operative procedure carried out, end- 
results. 

Rocer C. Graves. Management of prostatic obstruc- 
tion. 

Weston T. BuppINGTON. Injuries of the ureter. 

CHARLES KickHaAM. Non-calculous obstruction of the 
urethral pelvic junction. 

Rosert H. Avpricu. English experience with war burns. 

Joun J. Topp. Use of sulfathiazole in surgical infections. 

CHARLES A. Rosinson. Treatment of varicose ulcer. 

Timotuy E. P. Lyons. Results of 3 years’ study of 
carcinoma of the large bowel. 

Epwarpb T. WuItNeEy. Treatment of fissure in ano. 


CHILDREN’S HOSPITAL 
WictiaM E. Lapp and associates—g. Dry clinic: Plastic 
surgery inchildren, followed by questionsand discussion. 
WictiaM E. Lapp. Harelip and cleft palate. 
Donato W. MacCotium. Early and late treatment of 
burns. 
Wrtttam E. Lapp. Hands, syndactylism, polydactylism. 
Rosert E. Gross. Plastic operations on the anus. 
WiitraM E. Lapp and associates—1o:30. Dry clinic, fol- 
lowed by questions and discussions. 
Tuomas H. Lanman. Radical treatment of chronic lung 
suppuration. 
Rosert E. Gross. Surgical treatment of patent ductus 
arteriosus. 
Franc D. INGRAHAM. Subdural hematoma; brain tu- 
mors in infancy and childhood. 
FAULKNER HOSPITAL 
Staff—2. Operative and dry clinic: 
E. G. BracKETT—2. His operation. 
H. C. MarBLE—2:15. Wringer hands. 
Gorpon M. MorrtsoNn—2:30. Bony block in arthritic 
knees corrected by operation, motion pictures. 
Orro J. HERMANN—2:55. Os calcis fractures, motion 
pictures. 
Dr. NEwTon—3:10. Thoracic surgery. 
Joun ApaMs—3:25. Hip cases, drilling and pinning. 
H. L. Jonnson—3:45. Stimulation of fracture repair by 
embryological regime. 
Joun Homans, C. G. MrxtTer, R. H. Smituwick, Dr. 
Waite, E. E. O’Nerm, H. C. Marste, and J. S. 


Symposium: 


Hopcson—4. Symposium: Causalgia. 
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COLLIS P. HUNTINGTON MEMORIAL HOSPITAL 
Staff—2:15. Dry clinic: 
GRANTLEY W. TAYLor. 
of the oral cavity. 
Davip WEISBERGER. Changes in the oral mucous mem- 
brane due to vitamin deficiency. 
SHIELDS WARREN. Treatment of leukemia by radio- 
active substances. 
Tra T. NATHANSON. Relation of the hormones to malig- 
nant diseases. 


MASSACHUSETTS GENERAL HOSPITAL 

A. W. ALLEN and associates—8. Symposium: Duodenal 

ulcer. 

C. M. Jones and associates—8. Medical considerations. 

A. O. HampTON and associates—8:30. Roentgenological 
diagnosis. 

E. B. BENEDICT—8:50. Gastroscopy, gastritis. 

A. W. ALLEN—g:10. Surgical considerations. 

Howarp ULFELDER—9:40. Acute perforation. 

C. E. Wetcu—t1o:10. Malfunction of anastomotic 
stoma and after-care. 

Staff—1o0:30. Operative clinic. 

V. H. Kazanjyt1an—8. Operative and dry clinic: Plastic 
surgery, presentation of cases operated upon for various 
deformities. 

L. S. McKirrrick and associates—2. Operative and dry 

clinic: Acute small bowel obstruction. 

RICHARD WARREN—2. Physiological aspects of non- 
strangulation obstruction, cause of death. 

L. S. McKitrrick—2:20. Factors influencing mortality 
rate. 

S. P. SarRIS— 2:40. Diagnosis. 

RICHARD WARREN—3:10. Non-operative treatment, 
practical consideration in the use of the Miller-Abbott 
tube. 

L. S. McKitrrickK—3:30. Résumé, outline of treatment, 
results. 

Staff—3:45. Discussion. 

Staff—4. Operations. 


MASSACHUSETTS MEMORIAL HOSPITALS 
Howarp M. Cuiute, Ciirrorp D. Harvey, CHARLES 
SzIKLAS, FRANK E. Barton, and HOoLtis L. ALBRIGHT 

8. Operative clinic: Thyroid, gall bladder, stomach and 
colon. 
ELEANOR FERGUSON, REGINALD Hunt, and M. Jran 
Brack. Demonstrations: Anesthesia. 
Staff—1o. Symposium: Sulfonamides. 
CHESTER S. KEEFER. Use of sulfonamides in bacteremia. 
Howarp M. Ciuter. Use of sulfonamides in peritoneal 
cavity. 
Hous L. ALrBricut. Massive infection of abdominal 
wall and of the extremities, demonstration of cases. 
SAMUEL N. Vose. Use of sulfonamides in genito-urinary 
surgery. 
LEIGHTON F. JoHNSON. Use of sulfonamides in nose and 
throat infections. 
ARTHUR L. HANRAHAN—1I10. Operative and dry clinic: 
Treatment of varicose veins and ulcers. 


NEW ENGLAND BAPTIST HOSPITAL 

F. H. Laney, R. B. CATTELL, S. F. MARSHALL, and B. P. 
Cotcock—g. Operative clinic: Thyroid, stomach, colon, 
and biliary tract. 

U. H. Eversote, Leo V. Hann, and M. J. NIcHoLson—o. 
Anesthesia demonstrations: Regional, spinal, continuous 
spinal, and general. 

H. D. Apams and N. W. Swinton—1:30. Operative clinic: 
Thyroid, stomach, colon, rectum, and biliary tract. 


Choice of treatment in cancer 














U. H. Eversoie, Leo V. Hann, and M. J. NicHoLsoN 
—1:30. Demonstrations: Anesthesia. 

. NEW ENGLAND DEACONESS HOSPITAL 

F. H. Laney, R. B. Cattery, S. F. MARSHALL, and B. P. 
Cotcock—g. Operative clinic: Thyroid, stomach, colon, 
and biliary tract. 

U. H. Eversote, Leo V. Hann, and M. J. NicHoLsSoN—g. 
Anesthesia demonstrations: Regional, spinal, continuous 
spinal, and general. 

H. D. Apams and N. W. Swinton—1:30. Operative clinic: 
Thyroid, stomach, colon, rectum, and biliary tract. 

| U. H. Eversoue, Leo V. Hann, and M. J. NicHotson— 
1:30. Demonstrations: Anesthesia. 

F. H. Laney, Sara M. JorDAn, and S. F. MARSHALL—2. 

i Dry clinic: Technique of subtotal and total gastrectomy; 

medical and surgical management of duodenal and gas- 

tric ulcer; treatment of gastrojejunal colic fistula. 

HERBERT ApAms. Diagnosis and treatment of regional 
ileitis. 

NEW ENGLAND HOSPITAL FOR WOMEN 
AND CHILDREN 


; Staff—1o. Out-patient clinics: Gynecological, medical, 
‘ and pediatric. , 
G. LinpH MuLLER—1o0. Pathological demonstration: 


Ovarian tumors. 
Este Brown and In1a GALLEANI—2. Dry clinic: Metab- 
olism. 


NEW ENGLAND MEDICAL CENTER 
(Boston Floating Hospital) 
Staff—2. Dry clinic: 

REEVE H. Betts and ALFRED WELLER—2. Pulmonary 
suppuration, treatment of empyema in children. 
RICHARD WAGNER and W. S. LEVENSON—2:30. Endo- 

crinology and surgery. 

Francis McDona.p and R. G. FREEMAN—3. Appraisal 
of the host, nutrition, personality. 
Francis McDonatp, W. S. LEVENSON, NICHOLAS 

WeERTHESSEN, and H. E. MacMAHON—3:30. Case 

of adrenal dysfunction. 


H. E. CHAMBERLIN—4. Genito-urinary surgery in 
children. 
W. A. MacCo_t—4:30. Tonsils and adenoids, indica- 


tions for removal. 


PALMER MEMORIAL HOSPITAL 


Staffi—o9. Symposium: Carcinoma of the rectum and anus. 

| L. S. McKirrrick. Choice of operation in cases of car- 

) cinoma of the rectum. 

W. F. Leapsetrer. Urological complications after 

| excision of the rectum. 

C. C. FRANSEEN. Use of electrocoagulation and radium 
implantation in poor-risk cases of rectal carcinoma. 

J. H. Marks. X-ray therapy of carcinoma of the rectum. 

R. H. Sweet. End-results of treatment of carcinoma 
of the rectum and anal canal. 


ST. ELIZABETH’S HOSPITAL 

Staff—9. Operative and dry clinic: 

JosePH STANTON—g. Cholecystectomy. 

JOHN SPELLMAN—9. Resection of large bowel. 

JosepH STANTON—10. Hysterectomy. 

FRANCIS JANTZEN—10. Herniorrhaphy. 

WILLIAM SANTORO—11. Cholecystectomy. 

Martin H. SPELLMAN—11. Herniorrhaphy. 

Rocer T. DoyLE—11. Presentation of cases. 

Joun F. Casey—11:45. The use of sulfonamides in 
general surgery. 
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UNITED STATES NAVAL HOSPITAL 

Josepu B. LoGu—e—g. Operations. 

LAWRENCE J. McCartuy and FRANKLIN G. BALCH, JR.—9. 
Operative and dry clinic: Gastro-intestinal diseases, par- 
tial gastrectomy for pyloric obstruction; synopsis of case 
histories. 


Friday 
BETH ISRAEL HOSPITAL 
Staff—o. Dry clinic: 
C. G. Mrxter. Results of surgery of colon neoplasms 
classified according to extent of lesion. 
L. E. Barron. Pitfalls in diagnosis of carcinoma of 
stomach, observations in 300 cases. 
C. G. MrxTeR. Results of surgery of gastric neoplasms 
classified according to extent of lesion. 
I. T. NATHANSON. Surgical management of lymph nodes 
in cancer surgery. 
KARL Presser. Differential diagnosis of gastric ulcer by 
radiography. 
JacosB FINE—10:30. Operation: Colon resection. 
C. G. MrxTER—10:30. Operation: Gastric resection. 
Staff—2. Dry clinic: 
A. M. SELIGMAN. Vitamin K, in treatment of hypo- 
prothrombinemia in infants. 
J. J. Micwaets and EtHet Couen. Psychiatric con- 
siderations in surgical patients. 
B. E. F. RiseMan. The surgical treatment of angina 
pectoris. 
S. A. Rostns. Diagnosis of non-calcified dermoid cysts. 
A. M. SELIGMAN. Carcinogenic agents. 
H. L. Casitr. Surgical management of pulmonary 
tuberculosis. 
AARON THURMAN. Thoracic esophageal diverticulum. 
NAAMAN STEINBERG. Injection treatment of hemor- 
rhoids. 


BOSTON CITY HOSPITAL 


Staff—2. Dry clinic: 
C. G. SHEDD—2.. Chemotherapy in general peritonitis. 
MAXWELL FINLAND—2:30. Chemotherapy in surgery. 
R. H. AtpricH—3:15. The dymixal treatment of burns 
with especial reference to shock. 
H. G. DunpHy—4:15. ‘“Z’’ plastics in burns. 


PETER BENT BRIGHAM HOSPITAL 
Evuiotr C. CuTLeER and RoBERT ZOLLINGER—g. Opera- 
tions: Cholecystectomy, choledochostomy. 
Exttiotr C. CuTLeR and associates—1o. 
Surgical diseases of the biliary tract. 
Ex.uiotr C. CuTier. Biliary calculus, technique of 
surgical therapy. 
MERRILL C. SosMAN. Upright films of the gall bladder 
as an aid in the diagnosis of cholelithiasis. 
RoBerT ZOLLINGER. Acute cholecystitis. 
Tuomas B. Quictey. Surgery of the biliary tract in the 


Symposium: 


aged. 
WritraM A. Davis. Clinical use of vitamin K in surgery 
of the biliary tract. 
Epwarp S. Emery, Jr. Medical treatment after chole- 
cystectomy. 
Etuiott C. Cutter and associates—2. 
Surgical treatment of hyperthyroidism. 
Exuiorr C. Cutter. The domain of thyroid surgery. 
SAMUEL A. LEvINE. Pre-operative and postoperative 
treatment of severe thyrocardiacs. 
Marsa. N. Futton. Recurrent hyperthyroidism. 
J. ENGLEBERT DunpuHy. Use of silk in surgery of the 
thyroid. 


Symposium: 
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Harry B. Frrepcoop. Rédle of the pituitary hormone 
in thyrotoxicosis. 
Exuiotr C. Cutter. Technique of thyroidectomy. 
CARNEY HOSPITAL 
A. McK. Fraser, WILLIAM E. Browne, and staff—o. 


Operative clinic: Gastro-intestinal, biliary tract, thy- 
roid, and hand. 


CHILDREN’S HOSPITAL 
WititAM E. Lapp and associates—g. Operations. 


MASSACHUSETTS GENERAL HOSPITAL 


E. D. CHURCHILL, OLIVER Cope and associates—9. Sym- 
posium: Hyperparathyroidism. 

J. C. AuB—g. Physiology of the parathyroid glands. 

FULLER ALBRIGHT—g:20. Clinical aspects of hyper- 
parathyroidism. 

Tracy B. MALLoRy—g:50. Pathology of the para- 
thyroid glands. 

OLIveR Cope—to. Surgical treatment of hyperpara- 
thyroidism. 

F. A. SIMEONE—10:35. Renal complications of hyper- 
parathyroidism. 

Staff—11. Operative clinic. 

Staff—2. Symposium: Peripheral vascular disease, acute 
venous thrombosis in veins of lower extremities, pul- 
monary embolism. 

RICHARD WARREN—2. Fundamental considerations of 
thrombus formation, clinical manifestations, diagno- 
sis and treatment. 

H. H. FAxoN—z2:20. Pulmonary embolism, its relation 
to venous thrombosis. 

RICHARD WARREN—2:45. The use of heparin in the 
prevention of pulmonary emboli. 

C. E. Wetcu and C. E. McGaney—3. Venography, 
indications, technique, results. 

H. H. Faxon—3:15. Exploration and division of the 
femoral vein, indications and operative technique. 

C. E. WetcH—3:35. Results, early and late, after 
division of the femoral vein. 

Staff—3:50. Discussion. 

H. H. Faxon, C. E. WetcH, and RICHARD WARREN—4. 
Operative clinic. 


MASSACHUSETTS MEMORIAL HOSPITALS 
Howarp M. Ctute, Ciirrorp D. Harvey, CHARLES 
SZIKLAS, FRANK E. BARTON, and HoLtis L. ALBRIGHT— 
8. Operative clinic: Thyroid, gall bladder, stomach, and 
colon. 
ELEANOR FERGUSON, REGINALD Hunt, and M. JEAN 
Biack. Demonstrations: Anesthesia. 
REGINALD Hunt—10:30. Dry clinic: Spinal headaches, 
preliminary report. 


M. Jean Biack. Relative efficiency of different methods 
of oxygen therapy. 
NEW ENGLAND BAPTIST HOSPITAL 

F. H. Lauey, R. B. CaTre.t, S. F. MARSHALL, and B. P. 
CoLtcock—g. Operative clinic: Thyroid, stomach, colon, 
and biliary tract. 

U. H. Eversote, Leo V. Hann, and M. J. NIcHoLson—o. 
Anesthesia demonstrations: Regional, spinal, contin- 
uous spinal, and general. 

H. D. Apams and N. W. Swinton—1:30. Operative clinic: 
Thyroid, stomach, colon, rectum, and biliary tract. 

U. H. Eversote, Leo V. Hann, and M. J. NicHotson— 
1:30. Demonstrations: Anesthesia. 


NEW ENGLAND DEACONESS HOSPITAL 

F. H. Laney, R. B. Catre tt, S. F. MARSHALL, and B. P. 
CotcocK—g. Operative clinic: Thyroid, stomach, colon, 
and biliary tract. 

U. H. Eversore, Leo V. HAnp, and M. J. NicHoLsON—g. 
Anesthesia demonstration: Regional, spinal, continuous 
spinal and general. 

H. D. Apams and N. W. Swinton—1:30. Operative 
clinic: Thyroid, stomach, colon, rectum, biliary tract. 

U. H. Eversote, Leo V. Hann, and M. J. NicHotson— 
1:30. Demonstration: Anesthesia. 


NEW ENGLAND HOSPITAL FOR WOMEN 
AND CHILDREN 
Staff—1o. Out-patient clinics: Gynecological, ophthal- 
mological, vascular, and pediatric (cardiac). 


PALMER MEMORIAL HOSPITAL 
Staff—2. Symposium: Diabetic gangrene. 
H. F. Root. Medical aspects. 
L. S. McKirrrickx. Principles of surgical treatment; 
classification of lesions; conservative methods. 
T. C. Pratt. Indications for and technique of minor 
amputation. 
L. S. McKirrrick. Indications for and technique of 
major amputation. 
T. C. Pratr. End-result study of 100 patients after 
supracondylar amputation for gangrene. 
L. S. McKitrrick and T. C. Pratr—z2. Operations: 
Supracondylar amputations for gangrene. 


ST. ELIZABETH’S HOSPITAL 
JosePH STANTON and staff—g. Operations. 
SALEM HOSPITAL 
Staff—1o. Clinicopathological conference. 


UNITED STATES NAVAL HOSPITAL 
CuarLes H. SwAN—g. Operations. 
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OBSTETRICS AND GYNECOLOGY 


Tuesday 
BOSTON CITY HOSPITAL 
Stafi—2. Symposium: Pregnancy, the physiological and 

pathological aspects. 

GeorcE R. Minot and EuGene L. LozNer—2. 
hemorrhagic diatheses complicating pregnancy. 

FREDERICK J. LYNCH—2:30. Treatment of miscarriage. 

FREDERICK PARKER, JR.—3. Pathology of toxemia of 
pregnancy with special reference to changes in the 
placenta. 

Carmi R. ALDEN—3:30. Disorders of the urinary tract. 
encountered in obstetrics. 

BeNnepict F. BoLANpD—4. Hormonal relationship be- 
tween the kidneys and toxemia of pregnancy. 

MAXWELL FINLAND—4:20. Pneumonia in pregnancy. 


BOSTON LYING-IN HOSPITAL 
Staff—1o. Operative and dry clinic: 
Cuartes A. JANEWAy. Treatment of puerperal sepsis 
with sulfanilamide and immune transfusions. 
CLEMENT A. SMITH. Quantitative measurements of 
anesthesia and anoxia produced i in mother and infant 
by obstetrical anesthetics. 


CARNEY HOSPITAL 


Louts E. PHANEUF and staff—g. Operative clinic. 
Staff—2. Dry clinic: 
Louts E. PHANEuF. Manchester operation in manage- 
ment of uterine prolapse. 
R. J. HEFFERNAN. Conservative management of pre- 
mature separation of the placenta. 
Rocer C. Graves and Louis E. PHANEUF. 
ment of difficult vesicovaginal fistula. 
H. Epwarp MacMauon. Biopsy of uterine cervix from 
the standpoint of the pathologist. 
Maurice O. Betson. Uterine hemorrhage; techniaue 
of uterovaginal tamponade. 
Epmunp L. Carey. Analysis of breech deliveries at the 
Carney Hospital during the last 10 years. 
WitiiaM C. Matoney. Abnormal capillary fragility in 
the newborn. 


FREE HOSPITAL FOR WOMEN 
Joun Rock and Stpney C. Graves—8. Operations. 
Staff—9. Symposium: Carcinoma of the cervix. 
FRANK A. PEMBERTON—g. Radium application. 
onstration of radium applicators. 
FRANK A. PEMBERTON and RICHARD DRESSER—9:20. 
Present methods of radium and x-ray treatment. 
ARTHUR T. HertIG and Paut A. YOUNGE—9g:40. Diag- 
nosis of early carcinoma, clinical and pathological. 
GeorGeE VAN S. SmItTH—10:40. Complications and 
treatment. 
Paut A. YouNGE—11. Urological complications. 
GEORGE VAN S. SMITH—11:20. Results and summary. 
Paut A. YOUNGE—11:45. Hysterectomy for early car- 
cinoma of the cervix. 


NEW ENGLAND HOSPITAL FOR WOMEN 
AND CHILDREN 
LetitraA DouGLas ApAms, BLANCHE L. AtTwoop, ILIA 
GALLEANI, and GRACE E. RocHFrorp—g. Operations. 
MARJORIE WoopMAN—2. Obstetrical analgesia. 
EsTHER E. BARTLETT—2. Demonstration: Pudendal and 


The 


Manage- 


Dem- 


parasacral blocks in obstetrical anesthesia. 


PALMER MEMORIAL HOSPITAL 


G. A. LELAND, JR. and C. J. SwAN—2. Symposium: Treat- 
ment of carcinoma of the cervix. 


ST. ELIZABETH’S HOSPITAL 


Staff—g9. Demonstration: Techniaue of normal delivery. 
FREDERICK L. Goop and staff—1o. Operations. 


Wednesday 
BOSTON CITY HOSPITAL 


Staff—g. Dry clinic: Anesthesia and analgesia with special 
reference to spinal and intravenous anesthesia. 

Dr. REGINALD and R. D. MARGESON—g:30. Placenta 
previa in patients previously delivered by low trans- 
verse cesarean section. 

FREDERICK L. Goop—tro. 
uterine segment. 

D. J. McSweENEY—10:30. Radiographic pelvimetry. 

F. W. O’BrIEN—11. Results in treatment of carcinoma 
of the uterus in the tumor clinic of a general hospital. 

FREDERICK PARKER, JR., and JoHN T. WILLIAMs— 
11:30. Pathology of so-called fibrosis of the uterus. 


BOSTON LYING-IN HOSPITAL 
Staff—2. Dry clinic: 

MEINoLpH V. Kappius. The réle of soft tissue x-ray 
technique in the diagnosis of placenta previa. 

Rosert N. RuTHERFORD. Interpretation of bleeding 
in the first trimester of pregnancy as shown by endo- 
metrial biopsies. 

ArtHuR T. Hertic. Pathological ova, chief cause of 
spontaneous abortion. 

Rosert H. Barker. Determination of cephalopelvic 
disproportion by Thoms method of roentgenometry. 


CARNEY HOSPITAL 
Louts E. PHANEUvF and staff—g. Operative clinic. 


FREE HOSPITAL FOR WOMEN 


Epwarp B. SHEEHAN and CHRISTOPHER J. DuNcAN—8. 
Gynecological operations. 
Staff—g9. Dry clinic: Carcinoma of the endometrium. 
FRANK A. PEMBERTON—g. Hysterectomy for carcinoma 
of the endometrium. 
FRANK A. PEMBERTON and RICHARD DRESSER—10. 
Methods of treatment, surgery, radium and x-ray. 
ArtHUR T. HerTIG—10:30. Pathology and diagnosis 
of early carcinoma. 
GEORGE VAN S. SMITH—11. Results and summary. 
Paut A. YouNGE—11:30. Biopsy and cauterization of 
the cervix in ambulatory patients. 


NEW ENGLAND HOSPITAL FOR WOMEN 
AND CHILDREN 
Staff—g. Operations. 
MArjJORIE WoopMAN—9g:30. Obstetrical ward rounds. 
MarjorIE WoopMAN—2. Obstetrical analgesia. 


Physiology of the lower 


EstHER E. BartLett—2. Demonstration: Parasacral 
and pudendal blocks in obstetrical anesthesia. 
PONDVILLE HOSPITAL 


Jor V. Metcs, LANGDON Parsons, and associates—g. 
Operative clinic: Wertheim operation for cancer of the 
cervix; dissection of pelvic lymph nodes (Taussig opera- 
tion); radium treatment for cancer of the cervix. 
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ST. ELIZABETH’S HOSPITAL 


CHARLES J. KicKHAM—g. Low transverse cervical sec- 
tion; plastic and laparotomy for prolapse of uterus. 
FREDERICK L. Goop and staff—1o. Operations. 


Thursday 


BOSTON LYING-IN HOSPITAL 


Staff—1o. Operative and dry clinic: 
Joun L. Newett. External cephalic version as prophy- 
laxis against the fetal hazards of breech presentations. 
DANIEL ABRAMSON. End-results of a conservative 
policy at delivery as shown in a study of postpartum 
patients. 


CARNEY HOSPITAL 
Louis E. PHANEUF and staff—g. Operative clinic. 


FREE HOSPITAL FOR WOMEN 
Smpney C. Graves and Paut A. YounGE—8. Gyneco- 
logical operations. 
Staff—o9. Symposium: Fertility and hormones in gyne- 
cology. 

Joun Rock—g. Technique, interpretation and value of 
endometrial biopsy. 

Joun O. HamMan—g:30. Time relationship of ovulation 
to menstruation. 

Frep A. Stmmons—to. Evaluation and improvement 
of the male in a sterile mating. 

Joun Rock—10:30. Clinical lessons from seven pre- 
villous embryos. 

GeorGE VAN S. SmitH—11. Hormones in gynecology. 

W: Stewart WHITTEMORE (from the Cambridge Hos- 
pital)—11:30. A case of artificial vagina, pregnancy 
and cesarean section. 

Staff—2. Dry clinic: 

Paut A. YOUNGE—2. Results of presacral neurectomy 
for pelvic pain. 

ROBERT TuUCKER—2:30. A follow-up study of cases 
found to have cholelithiasis at the time of lower ab- 
dominal surgery. 

Paut A. YouNGE—3. The treatment of interstitial 
cystitis. 

FRANK A. PEMBERTON—3:30. The treatment of endo- 
metriosis. 


MASSACHUSETTS MEMORIAL HOSPITALS 
C. WESLEY SEWALL, JOHN J. Extiotr, and Joun C. V. 

Fisher—8. Operative clinic: Low cervical cesarean, 

low forceps, mid-forceps; ward walk with demonstration 

of nursery. 
C. WESLEY SEWALL and staff—z2. Dry clinic: 

Joun J. Eviiorr. A ten-year study at the Massachusetts 
Memorial Hospitals of bleeding in the third trimester 
of pregnancy. 

Owen C. MuLLANEY. Prenatal and postnatal care. 

Joun C. V. Fisner. A ten-year survey of cesarean sec- 
tion at the Massachusetts Memorial Hospitals. 

Max Davis. The physiology and clinical application of 
testosterone. 

KENNETH W. SEWALL. A twenty-year survey of eclamp- 
sia at the Massachusetts Memorial Hospitals. 

Herman C. Petterson. Modern care of the newborn. 


NEW ENGLAND HOSPITAL FOR WOMEN 
AND CHILDREN 
MARJORIE WoopMAN—9:30. Operation: Cesarean. Pre- 
vious operation on bicornate uterus. 
MArjorIE WoopMAN—2. Obstetrical analgesia. 


EsTHER E. BARTLETT—2. Demonstration: Pudendal and 
parasacral blocks in obstetrical anesthesia. 


ST. ELIZABETH’S HOSPITAL 


Staff—1o. Dry clinic and ward visits: Technique of care 
of breasts in puerperium; review of cesarean sections 
for the past ro years. 

CuHaRLEs J. KicKHAM—11. Plastic operation for lacerated 
cervix and perineum. 


Friday 
CARNEY HOSPITAL 
Louis E. PHANEvF and staff—g. Operative clinic. 


FREE HOSPITAL FOR WOMEN 


GrEORGE VAN S. SmitH and MEINOLF V. Kappius—8. 
Gynecological operations. 
Staff—g. Operative and dry clinic: Tumors of the ovary. 
GEORGE VAN S. SMITH—9. Ovarian tumor. 
ArTHUR T. HertTIG—r1o. Histogenesis and pathology. 
RICHARD DRESSER—10:30. X-ray treatment. 
FRANK A. PEMBERTON—11. Results in the treatment 
of carcinoma of the ovary. 
StpNEY C. GRAVES—11:30. Pruritus, kraurosis, leuko- 
plakia and carcinoma of the vulva, etiology, treat- 
ment and results. 


MASSACHUSETTS GENERAL HOSPITAL 
Jor V. Metcs and associates—g. Operative and dry clinic. 

Jor V. Metcs, LANGDON Parsons and MARSHALL K. 
BARTLETT—9. Total abdominal hysterectomy for 
prolapse; Bassett’s operation for cancer of the vulva; 
modified Kennedy operation for repair of urethral in- 
continence. 

Somers SturGis. Dysmenorrhea, treatment with estro- 
gens. 

Warp I. Grecc. Metropathia hemorrhagica, treatment 
with proluton. 

Ira T. NATHANSON. Treatment for painful breasts with 
testosterone. 

LANGDON Parsons. Carcinoma of the vulva. 

MarsuHAatt K. BARTLETT. Treatment for incontinence. 

Jor V. Metcs. Fibroma of the ovary with fluid in the 
abdomen and chest. 


NEW ENGLAND DEACONESS HOSPITAL 
FRANK FosTER—1:30. Dry clinic: Sterility problem; men- 
strual abnormalities. 
B. P. Cotcock—1:30. Dry clinic: Endometriosis; severe 
primary dysmenorrhea. 
NEW ENGLAND HOSPITAL FOR WOMEN 
AND CHILDREN 
Staff—g. Operations. 
Staff—g:30. Dry clinic: Prenatal and postpartum care. 


ST. ELIZABETH’S HOSPITAL 
FREDERICK L. Goop and staff—g. Operations. 

UNITED STATES NAVAL HOSPITAL 
Joseru B. DoyLE—1o. Colored motion pictures of spinal 
anesthesia in obstetrics; discussion of case histories. 
Days to be Announced 
EVANGELINE BOOTH MATERNITY HOSPITAL 
A. K. Patne, W. J. McDonatp, H. S. FINKEL, M. G. 

BERLIN, J. E. Hopkins, D. C. Gotprars, A. A. LEvI, 


L. ALBERT, S. Extis, J. TARTAKOFF, and S. SIDELL. 
Operative and Dry Clinics. 
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THORACIC SURGERY 


Monday 
MASSACHUSETTS MEMORIAL HOSPITALS 


Jon W. StrieDER and W. W. Wooprvurr (Saranac Lake, 
New York)—2. Symposium: Thoracic surgery. Sup- 
purative pericarditis, colored moving pictures; lobec- 
tomy for bronchiectasis; tuberculous empyema. 


NEW ENGLAND BAPTIST HOSPITAL 
H. D. ApAMS—1:30. Operations. 


NEW ENGLAND DEACONESS HOSPITAL 
RicHarD H. OverRHOLT and REEVE H. BeEttTs.—z. Oper- 
ative clinic: Non-tuberculous thoracic surgery. 


Tuesday 
NEW ENGLAND BAPTIST HOSPITAL 
H. D. ADAMs—1:30. Operations. 


NEW ENGLAND DEACONESS HOSPITAL 
Staff—2. Dry clinic: Symposium on total pneumonec- 

tomy. 

REEVE H. Betts. Determination of operability in pri- 
mary carcinoma of the lung. 

SHTELDS WARREN. Pathology of lung cancer. 

RicHarp H. OverHott. Exploratory thoracotomy in 
suspected malignancy. 

Bert H. Cotton. Use of sulfathiazole in pulmonary 
resection. 

ANDREW YEOMANS. Physiological observations made at 
time of pulmonary resection. 

Pyrite ScHuLtz. Problems of anesthesia in pneu- 
monectomy. 

Howarp Root. Medical aspects of postoperative man- 
agement. 

Staff. Presentation of cases treated by pneumonectomy 
for cancer, tuberculosis, bronchiectasis, and cystic 
disease. 


W ednesday 


COREY HILL HOSPITAL 
Staff—z2. Operative clinic: Pulmonary tuberculosis. 


MASSACHUSETTS GENERAL HOSPITAL 


E. D. CaurcHILt and associates—9. Symposium and 
clinic: Primary tumors of the lung and esophagus. 

D. S. Ktnc—g. Medical aspects of primary carcinoma 
of the lung. 

E. D. CHuRCHILL—9g:20. Types of operations and re- 
sults in carcinoma of the lung. 

R. H. SwEET—9:50. Resection of the lung for metastatic 
sarcoma. 

R. H. SweetT—10. Surgical treatment of carcinoma of 
the lower third of the esophagus and cardiac area of 
the stomach. 

E. D. CHurRcHILL—10:30. Surgical treatment of car- 
cinoma of the upper two-thirds of the esophagus. 
RoBERT KiopstocK—10:45. Discussion and exhibition 

of gross pathological specimens. 

Staff—11. Operations. 


MASSACHUSETTS MEMORIAL HOSPITALS 


Joun W. StrIepER—2. Operative clinic: Lobectomy for 
bronchiectasis; thoracoplasty for tuberculosis. 


H. D. ApaMs—1:30. Operations. 


NEW ENGLAND BAPTIST HOSPITAL 
H. D. ApAMs—1:30. Operations. 


NEW ENGLAND DEACONESS HOSPITAL 
H. D. ApAMs—1:30. Operations. 


Thursday 


MASSACHUSETTS GENERAL HOSPITAL 


E. D. CHURCHILL and associates—2. Operative and dry 

clinic: Suppurative lesions of the lung. 

D. S. Krnc—z2. Medical aspects of bronchiectasis, 
prognosis of untreated cases. 

L. DAVENPORT—2:20. Technique of bronchography 
and anatomy of bronchial tree. 

E. D. CaurcHILL—2:40. The surgical treatment of 
bronchiectasis. 

R. H. Sweet—3. Surgical treatment of lung abscess, 
results. 

E. D. CHuRCHILL—3:30. Lobectomy and pneumonec- 
tomy in lung abscess. 

ROBERT KLopstocK—3:45. Discussion and exhibition 
of gross pathological specimens. 


NEW ENGLAND BAPTIST HOSPITAL 
H. D. ADAMS—1:30. Operations. 


Friday 


BOSTON CITY HOSPITAL 
Staff—g. Operative and dry clinic: 

J. W. StrreEDER—g. Colored motion pictures of sup- 
purative pericarditis; result of modern method of 
treatment of putrid empyema; lobectomy for bron- 
chiectasis. 

Horace BINNEY—9:45. Methods and results of treat- 
ment of pulmonary tuberculosis. 

S. J. G Nowak—10:45. Experimental pulmonary em- 
bolus. 

Dr. SHULTZ—11:30. Intratracheal anesthesia for thor- 
acic surgery. 


NEW ENGLAND DEACONESS HOSPITAL 


Staff—2. Symposium on total pneumonectomy. 

REEVE H. Betrs. Determination of operability in 
primary carcinoma of the lung. 

SHIELDS WARREN. Pathology of lung cancer. 

RicHARD H. OverHoLt. Exploratory thoracotomy in 
suspected malignancy. 

Bert H. Corton. Use of sulfathiazole in pulmonary 
resection. 

ANDREW YEOMANS. Physiological observations made at 
time of pulmonary resection. 

Puittre ScHuttz. Problems of anesthesia in pneu- 
monectomy. 

Howarp Root. Medical aspects of postoperative man- 
agement. 

Staff. Presentation of cases treated by pneumonectomy 
for cancer, tuberculosis, bronchiectasis, and cystic 
disease. 


NEW ENGLAND BAPTIST HOSPITAL 
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ORTHOPEDIC SURGERY 


Tuesday 
CHILDREN’S HOSPITAL 
FRANK R. OBER and associates—g. Operations. 


NEW ENGLAND BAPTIST HOSPITAL 
G. E. Haccart and J. W. Toumey, Jr.—g. Operations. 


NEW ENGLAND DEACONESS HOSPITAL 
G. E. Haccart and J. W. Toumey, Jr.—g. Operations, 


Wednesday 


ROBERT BRECK BRIGHAM HOSPITAL 
Staff—o. Operative Clinic: 
Joun G. Kuuns. Arthroplasty of elbow. 
Rosert J. Jopiin. Posterior capsularplasty of knee for 
flexion deformity. 
Wituiam A. EL.iston. Osteotomy for malum coxae 
senilis. 
Staff—2. Symposium: End-results in correction of arth- 
ritic deformities. 
Lorinc T. Swarm. Treatment of spinal arthritis. 
Joun G. Kuuns. Correction of contractures of the knee. 
Ropert J. Jopiin. End-results in arthroplasties of 
elbow. 
Joun A. Retpy. Arthroplasties of knee. 
Wittram A. ELListon. Treatment of osteo-arthritis of 
hip. 


CARNEY HOSPITAL 
W. R. MacAusLanp and staff—9. Operative clinic. 


CHILDREN’S HOSPITAL 
Staff—9. Dry clinic: 
WiitraM A. Etitston. Study in bone growth and re- 
sorption of the epiphyseal plate. 
Leo J. McDermott. Equalization of leg length; leg 
lengthening. 
PauL W. HuGENBERGER. Tuberculosis of bone. 
ALBERT H. Brewster. Arthrodesis of the foot in spastic 
paralysis. 
Stafi—11. Symposium: Infantile paralysis, operative 
treatment, round-table discussion. 


MASSACHUSETTS MEMORIAL HOSPITALS 
Louts G. Howarp, KENNETH CHRISTOPHE, and WILLIAM 
A. ELLIstoN—g. Operative clinic: Spinal fusion; hip 
reconstruction with vitallium cup. 
NEW ENGLAND BAPTIST HOSPITAL 
G. E. Haccart and J. W. Toumey, Jr.—g. Operations. 


NEW ENGLAND DEACONESS HOSPITAL 
G. E. Haccart and J. W. Toumey, Jr.—9. Operations. 
NEW ENGLAND HOSPITAL FOR WOMEN 
AND CHILDREN 


Mrretam G. KatzeErr—g. Operations. Dry clinic: Arthri- 
tis, fractures, x-rays of pathological bone conditions, 
clubfoot demonstration. 


ST. ELIZABETH’S HOSPITAL 
Tuomas F. BropericK—g. Spinal fusion. Dry clinic: Mo- 
tion pictures of author’s technique of spinal fusion, 


UNITED STATES NAVAL HOSPITAL 


Tuomas H. Peterson—o. Dry clinic: Shoulder injuries; 
discussion of case histories; x-ray findings. 


Thursday 
CHILDREN’S HOSPITAL 
FRANK R. OBER and associates—g. Operations. 


FAULKNER HOSPITAL 
E. G. Brackett, H. C. MarsBie, G. M. Morrison, J. L. 
Douerty, J. D. Apams, and Otto J. HERMANN—8. 
Operative clinic. 
Harvey Morrison. X-ray demonstrations. 


MASSACHUSETTS GENERAL HOSPITAL 


M. N. SMITH-PETERSEN and associates—2. Operative and 
dry clinic: 

M. N. SmirH-PETERSEN, ARMIN KLEIN, J. S. BARR, and 
Pau L. Norton—2. Operations. 

WILLIAM A. RoGers—z. Fractures and fracture disloca- 
tions of the cervical spine, results of operative treat- 
ment. 

GEORGE VAN GORDER. Amputations. 

E. F. Cave. Fractures of the carpal scaphoid, results of 
bone graft. 

O. SHERWIN StapcLes. Fffect on the knee joint of pan- 
astragalar arthrodesis. 

Otto E. AuFRANC, CARROLL B. LARSON, and M. N. 
SMITH-PETERSEN. Surgical procedures for relief of 
deformities arising from rheumatoid arthritis. 

WALTER BAveER. Discussion. 


MASSACHUSETTS MEMORIAL HOSPITALS 
Louis G. Howarp, ALBERT B. FerGuson, and Tuomas J. 
ANGLEM—g. Discussion of malignant bone tumors. 
NEW ENGLAND BAPTIST HOSPITAL 
G. E. Haccart and J. W. Toumey, Jr.—9. Operations. 


NEW ENGLAND DEACONESS HOSPITAL 
G. E. Haccart and J. W. Toumey, Jr.—o. Operations. 


ST. ELIZABETH’S HOSPITAL 
Tuomas F. Broperick and staff—g. Operations. 


Friday 
CARNEY HOSPITAL 
W. R. MacAustanp and staff—g. Operative clinic. 


CHILDREN’S HOSPITAL 


Staff—9. Dry clinic followed by round-table discussion: 
Miriam G. KatzeFrF—g. Early treatment of clubfeet. 
RosBert H. Morris—g:20. Treatment of difficult club- 

feet. 
FRANK R. OBER—g:50. Treatment of congenital eleva- 
tion of the scapula. 
Wittram T. GREEN—10:20. Osteochondritis dissecans. 
Meter G. KAarp—10:45. Fractures about the elbow. 
Staff—r11:15. Congenital malformations. 


MASSACHUSETTS GENERAL HOSPITAL 


M. N. SmITH-PETERSEN and associates—8:30. Operative 
and dry clinic; 
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G. W. VANGorpER, W. A. Rocers, and E. F. Cave— 
8:30. Operations. 

ARMIN KLEIN, JOHN A. Retpy, and RoBERT J. JoPLIN— 
9. Slipped upper femoral epiphysis, results of oper- 
ative and non-operative treatment. 

JosepH S. Barr. Spinal fusion, frequency of pseud- 
arthrosis. 

M.N. SMITH-PETERSEN, CARROLL E. Larson, and OTTo 
E. Aurranc. Arthroplasty of the hip, results. 


Tuesday 
BETH ISRAEL HOSPITAL 

Staff—9. Dry clinic: 

E. G. CRABTREE. Pre-operative preparation of prostatic 
cases. 

, G. C. PRATHER and M. L. Bropny. Accessory bladder 

1 pathology in prostatic cases. 

| G. C. PRATHER and MortTIMER Reicu#. Accessory renal 
pathology in prostatic cases. 

E. G. CRABTREE. Summary of 12 years’ experience in 
prostatic surgery. 

G. C. PRATHER. Results of contact therapy for bladder 

f tumors. 

E. G. CRABTREE—10:45. Operation: Bladder tumor, con- 
tact radiation therapy. 

Staff—2. Dry clinic: 
E. L. Prren. Adaptation of the Tratner hydrophoro- 

f graph for bladder studies. 

ABRAHAM ZIMMERMAN. Bladder atonies. 

J. H. Lipton. Bladder atonies as demonstrated by the 
Tratner hydrophorograph. 

S. R. MuELLNER. Testosterone effect on bladder tone; 
diabetic atony of the bladder. 

B. E. GREENBERG. Value of cholinergic and adrenergic 
drugs in bladder atonies. 

H. A. Kontorr. Rate of recovery of bladder after re- 
lief of obstruction. 

S. R. MuELLNER. Stress incontinence in the female. 

E. L. Prien. Crystallography of the sulfonamide drugs. 


CHILDREN’S HOSPITAL 
WitttaM E. Lapp and associates—g. Dry clinic: Diseases 

of the genito-urinary tract in infancy and childhood, 
followed by questions and discussion. 

Witttram E. Lapp. Embryoma of the kidney (Wilms’ 
tumor). 

RoBerT E. Gross. 
tions. 

Tuomas H. LAnMAN. Exstrophy and epispadias. 


MASSACHUSETTS MEMORIAL HOSPITALS 
Staff—9. Operative clinic: 
M. J. HAHN—g. Pyelotomy for stone. 
Davip B. STEARNS—1o0. Suprapubic prostatectomy. 
SAMUEL N. VosE—t1. Perineal prostatectomy. 


NEW ENGLAND BAPTIST HOSPITAL 
E. E. Ewert and Vernon S. Dick—g. Operations. 


NEW ENGLAND DEACONESS HOSPITAL 
FE. E. Ewert and Vernon S. Dick—g. Operations. 


: ST. ELIZABETH’S HOSPITAL 
Epwarp J. O’BrIEN and associates—1o. Operations. 


Surgical treatment of malforma- 
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NEW ENGLAND BAPTIST HOSPITAL 
G. E. Haccart and J. W. Toumey, Jr.—g. Operations. 


NEW ENGLAND DEACONESS HOSPITAL 
G. E. Haccart and J. W. Toumey, Jr.—9. Operations. 


UNITED STATES NAVAL HOSPITAL 
Tuomas H. PETERSON—g. Operations. 


Wednesday 
MASSACHUSETTS GENERAL HOSPITAL 


G. G. SmitH and associates—g. Operative and dry clinic: 
Staff—o. Operations. 
F. H. Cotpy—1o:30. Genito-urinary tuberculosis. 
RIcHARD CHUTE—10:50. Results of treatment with 
estrogenic substances in prostatic hypertrophy. 
S. B. KELLEY—11:10. Complications of transurethral 
resection. 
LORANDE WoOOoDRUFF—11:40. 
G. G. Siru and associates— 2. 
Staff—z2. Operations. 
G. G. SmirH—3:30. Treatment of prostatic cancer. 
ARTHUR WILLETS—3:50. Chronic prostatitis. 
Wy Lanp LEADBETTER—4:10. Renal arteriography. 
JoHn Gens—4:30. Urological endocrinology. 


MASSACHUSETTS MEMORIAL HOSPITALS 
Staff—g9. Symposium: Obstructing prostate. 
CiypE L. Deminc (New Haven, Connecticut). Func- 
tional end-results following perineal prostatectomy. 
Epwarp N. Cook (Rochester, Minnesota). Pre-opera- 
tive preparation for transurethral prostatectomy. 
SAMUEL N. VoseE. Selection of operative procedure. 
JoserH F. McCartuy (New York). Technical aspects 
of prostatic resection with commentary on pharmaco- 
logical adjuvants. 


NEW ENGLAND BAPTIST HOSPITAL 
E. E. Ewert and Vernon S. Dick—g. Operations. 


NEW ENGLAND DEACONESS HOSPITAL 


HARVARD H. CRABTREE—g. Operations. 
E. E. Ewert and Vernon S. Dick—g. Operations. 


NEW ENGLAND HOSPITAL FOR WOMEN 
AND CHILDREN 


SUSANNAH FRIEDMAN—2. Dry clinic: End-results of 
pyelitis of pregnancy. 


NEWTON HOSPITAL 


E. G. CRABTREE, G. C. PRATHER, and E. L. PrrEN—o. 
Operations. 
Staff—2. Dry clinic: 
E. L. Prien. Analysis of calcifications and crystals in 
renal tissue. 
G. C. PRATHER. Cystein stone and cysteinuria. 
E. G. CRABTREE. Block dissections for renal tumor and 
cancer of the bladder. 
G. C. PRATHER. Calyceal diverticula. 
E. L. Prien. Multiple recurrent stones, palliation. 
E. G. CRABTREE. Uretero-nephrectomy. 
G. C. PraTtHER. Graphic evidence of upper urinary dila- 
tation with lower urinary obstruction. 


The female urethra. 
Operative and dry clinic; 
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PONDVILLE HOSPITAL 
Rocer C. Graves and associates—g. Operative clinic: 
Carcinoma of the bladder. 
Staff—11. Dry clinic: 
Rocer C. Graves. Carcinoma of the bladder. 
Cartes C. J. Kicknam. Urological complications in 
carcinoma of the rectum and colon. 
Weston T. Buppincton. Urological complications in 
carcinoma of the cervix. 


Thursday 
BETH ISRAEL HOSPITAL 
Staff—g. Dry clinic: 

FE. L. Prren. A new method for stone analysis. 

D. B. Stearns. Parathyroid disease and urinary lithi- 
asis. 

G. C. PRATHER. Roentgenology of kidney at operation. 

B. E. GREENBERG. Use of cholinergic and adrenergic 
medication for ureteral stone passage. 

H. A. Kontorr. Hospital statistics on urinary lithiasis. 

J. H. Lipton. Clearance of infection in stone cases after 
operation. 

D. B. Stearns. Diagnosis of calyceal calcifications. 

H. A. Kontorr. Renal tumor statistics of the hospital. 
Demonstration of surgical specimens of renal tumors 
with pyelographic and microscopic data. 

E. G. CRABTREE—11. Operation: Excision of renal tumor. 
Staff—2. Dry clinic: 

M. L. Bropny. Fractional phylography. 

J. H. Lipton. Sulfonamide drugs in surgical wounds 
and postoperative infections. 

B. E. GREENBERG. Methylene blue treatment for tuber- 
culosis of the bladder. 

E. L. Prten. Renal injury from sulfathiazole and sulfa- 
pyridine, nature of the lesion. 

D. B. SteARNs. Undescended testicle, age groups. 

M. L. Bropny. Urological study of enuresis cases. 

Dr. FisHMAN. Denervation of the kidney, end-results 
of 200 cases. 

B. E. GREENBERG. Organization and function of a 
sterility clinic. 

NATHAN CHASET. Hypertensive disease in urology. 


BOSTON CITY HOSPITAL 
Staff—g. Operative and dry clinic: 

H. H. Howarp—g. Epidermoid carcinoma of the penis. 

GeEOoRGE C. PRATHER—9:25. Stricture of the urethra. 

S. R. MUELLNER—9g:50. Newer concepts of urinary ex- 
travasation. 

G. D. Atktnson—1o0:15. Scrotal plastics after idio- 
pathic gangrene. 

W. H. HottHam—to:40. Treatment of gonorrheal ure- 
thritis with sulfathiazole. 

J. A. SeTH—11:05. Removal of calculi from lower ureter 
by the vaginal route, report of 2 cases. 

F. G. SHEDDAN—11:25. Fracture of the penis, case re- 
port. Anatomical study of remnants of prostate tissue 
in the prostatic bed following enucleation. 

Aucustus RILeEy—11:40. Hemangioma of kidney. 


PETER BENT BRIGHAM HOSPITAL 


Wrtttam C. Qurnsy and associates—2. Symposium: 
J. HARTWELL Harrison. The diagnosis and treatment 
of common injuries of the urinary tract. 


GrorcE AusTEN. A correlation of the clinical aspects 
and pathology of the fused renal mass. 

G. Puittp GRABFIELD. Renal blood flow. 

F. ANTHONY SmMEONE. Experimental hypertension. 

Witt C. Quinsy. A critical evaluation of prostatic 
surgery in recent years. 


CARNEY HOSPITAL 
RoceEr C. Graves and staff—g. Operative clinic. 


MASSACHUSETTS GENERAL HOSPITAL 


G. G. SmirH and associates—g. Operative and dry clinic: 

Staff—9. Operations. 

Howarp Susy—1o0:30. Solution of urinary calculi. 

RIcHARD CHUTE—10:50. Problems in the treatment of 
urinary calculi. 

F. H. Corspy—11:15. Deep x-ray therapy in cancer of 
the bladder. 

S. B. KeELLEy—11:40. Ureterostomy versus nephros- 
tomy. 


NEW ENGLAND BAPTIST HOSPITAL 
E. E. Ewert and Vernon S. Dick—g. Operations. 


NEW ENGLAND DEACONESS HOSPITAL 
E. E. Ewert and Vernon S. Dick—g. Operations. 


UNITED STATES NAVAL HOSPITAL 
NicHoLas G. ScARCELLO—9. Dry clinic: Presentation of 
urological cases with histories and x-ray findings. 


Friday 
MASSACHUSETTS GENERAL HOSPITAL 
R. H. SmirHwick and associates—2. Symposium: Sur- 
gery of non-nephritic hypertension. 
Rosert S. PALMER. Statement of the problem. 
BENJAMIN CASTLEMAN. Renal pathology. 
Joun S. Tatsor. Renal physiology. 
RIcHARD CHuTE. Urological factors. 
R. H. SmirHwick. Modification of abnormal physiology 
by sympathectomy. 


MASSACHUSETTS MEMORIAL HOSPITALS 
Staff—g. Dry clinic: 

Davin B. STEARNS. Prostatovesiculitis simulating upper 
urinary tract symptomatology. 

SAMUEL N. VoseE. Radical prostatectomy for cancer of 
prostate. 

FRANK Morse, Jr. Congenital bladder neck obstruc- 
tion in male children. 

M. F. Hann, Jr. Review of urinary calculus cases at 
the Massachusetts Memorial Hospitals during past 
I5 years. 


NEW ENGLAND BAPTIST HOSPITAL 
E. E. Ewert and Vernon S. Dick—g. Operations. 


NEW ENGLAND DEACONESS HOSPITAL 
E. E. Ewert and Vernon S. Dick—g. Operations. 


NEW ENGLAND HOSPITAL FOR WOMEN 
AND CHILDREN 


G. LinpH MuLLterR—t1o. Pathological demonstration: 


Congenital abnormalities of the kidney, nephrolithiasis. 
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FRACTURES AND OTHER TRAUMAS 


Tuesday 


BOSTON CITY HOSPITAL 


Orro J. HERMANN and associates—9. Symposium: Frac- 
tures of the ankle. 

Orro J. HERMANN. Introduction. 

GorRDON M. Morrison. Simple unilateral ankle injuries 
with fracture. 

JosePpH Burnett, G. G. BAILEy, JOSEPH SHORTELL, 
and RUSSELL SULLIVAN. Complicated ankle fractures, 
bilateral, following Cotton’s therapeutical ankle classi- 
fications. Slides, charts, individual cases, and appara- 
tus illustrating various points. 


Thursday 


BEVERLY HOSPITAL 
Staff—o9. Operative and dry clinic: 

Peer P. Jounson. Interesting fractures, end-results. 

Joun D. Apams. Injuries to hip joint; drilling of femoral 
neck in dislocation of hip joint. 

RicHarpD E. Att. Open reduction in fractures and dis- 
locations. 

Paut E. TIvnan and JosepH A. CUNNINGHAM. Clinico- 
pathological conference on bone tumors. 

Jacos H. Five. Demonstration of recently constructed 
operating amphitheater eliminating fire and explosion 
hazards. 


Friday 


BOSTON CITY HOSPITAL 
Staff—9. Symposium: Fractures of the hip. 


NEWTON C. BROWDER—9. 
the hip. 

RUSSELL SULLIVAN—9:30. Hip fractures, cases of oper- 
ative reduction and internal fixation. 

Otto J. HERMANN—1o. Painful ununited hip fractures. 

— H. PETERSON—10:30. Posterior fusion of the 

ip. 

A. A. THtBOoDEAU—11. Slipped femoral epiphysis. 

James W. SEVER—11:30. Presentation of cases. 

Dr. Wise (of New York)—11:45. Presentation of 
autopsy specimens of nailed fractured hips. 


MASSACHUSETTS GENERAL HOSPITAL 

A. W. Reccrio, A. W. ALLEN, M. N. SmITH-PETERSEN, 
H.C. MARBLE, G. W. VANGORDER, and associates—2. 
Dry clinic. 

Staff—2. Fracture rounds; presentation of current cases 
with open discussion. 

Staff—3:30. End-result clinic; presentation of follow-up 
cases with open discussion of problems. 


UNITED STATES MARINE HOSPITAL 


RicHey L. WaucH and associates—8. Operative clinic: 
Internal derangement of knee-joint; bunion, closed 
treatment, double-pin method; fracture both bones of 
leg, open treatment using vitallium plate. 

RicHEeY L. WauGH and associates—r. Dry clinic: 
Ricuey L. Waucu. Skeletal traction and countertrac- 

tion methods applicable to ordinary extension splints 

in the treatment of fractures of lower extremity. 
Tuomas A. Hatucock. Use of vitallium in fractures. 
RicHey L. WauGH. Injuries of the wrist. 


Intracapsular fractures of 


NEUROSURGERY 


Monday 


MASSACHUSETTS GENERAL HOSPITAL 
J. C. WutrTe and associates—2. Symposium: Neurological 
surgery. 
J. C. Wurte and J. J. MicHELSEN—2. Operations. 
W. J. Mrxter—4. Electro-encephalographic control of 
anticonvulsant therapy. 
C. S. Kupix and A. O. HAmMpton—4. Removal of lipio- 
dol by lumbar puncture. 
J. C. Wuite—4. Effect of anesthesia on volume of 
brain. 


Tuesday 
MASSACHUSETTS GENERAL HOSPITAL 
J. C. WuirTe and associates—g. Operative and dry clinic: 
W. J. Mrxter and J. S. Hopcson—g. Operations. 
J. C. Warre—tr. Presentation of operative results in 
angina pectoris and extrapyramidal tremors. 
J. J. MtcHeLtsEN—1t. Treatment of torticollis by alcohol 
injection of cervical muscles. 
J. C. Warre and associates—2. Dry clinic: 
W. J. Mrxter. Protrusion of nucleus pulposus in cer- 
vical spine. 
J.S. Hopcson. Experience with cerebellar hemangiomas 
(Lindau’s disease). 


J. J. MicHELSEN. Subdural abscess. 

W. H. Sweet. New methods for measurement of blood 
flow. 

J. C. Waite. Spinothalamic tractotomy in the medulla. 


Wednesday 


BOSTON CITY HOSPITAL 


DonaLp Munro and associates—9. Symposium: Injuries 
of the central nervous system and allied conditions. 

DonaLp Munro—g. Treatment of compound fracture 
of the skull, a study of 175 cases. 

WALTER WEGNER—9:20. Concomitant cerebral tumors 
and craniocerebral injuries. 

TimotHy LEARY—g:40. Pathology of craniocerebral 
injuries, with demonstration of specimens. 

DoNALD Munro—10:40. Study of 300 consecutive in- 
tracranial subdural hematomas. 

WALTER WEGNER—11. Care of bone damage in cervical 
spinal cord injuries. 

DonaLD Munro—11:15. Present-day tidal drainagé of 
the urinary bladder. 

C. W. ELKIns—11:30. Two-needle oxygen spinograms 
with improved visualization of the spinal subarach- 
noid space. 

DonaALD Munro—11:45. Study of end-results in 130 
cases of all levels of spinal cord injury. 
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DonaLD Munro—12:10. Spinothalamic tractotomy in 
the medulla, intradural differential section of the 
sensory root of the fifth cranial nerve and other pro- 
cedures of use in dealing with intractable pain in the 
head, face, mouth, neck, and arms. 

DonaLp Munro—12:20. Differential diagnosis and 
treatment of Méniére’s disease and aural vertigo. 
DonaLp Munro—12:30. Prophylaxis and treatment of 

pressure bed-sores. 


Thursday 


CHILDREN’S HOSPITAL 


I’. D. INGRAHAM and associates—g9. Symposium: Neuro- 

logical surgery of children. 

I’. D. INGRAHAM—g. Neurosurgical problems of infancy 
and childhood. 

BRONSON CROTHERS—9g:30. Definition of recovery in 
terms of growth and development. 

F. D. INGRAHAM—g:45. Congenital anomalies requiring 
surgical treatment. 

F. D. INGRAHAM—10:15. Technical aids in neurosurgery 
of infancy and childhood. 


BRONSON CROTHERS—10:30. Reliability of encephalog- 
raphy in infancy. 

F. D. INGRAHAM—10:45. Presentation of cases. 

SYDNEY FARBER—11. Pathological aspects. 

F. D. INGRAHAM—11:30. Excision of premotor cortex 
for athetosis. 

F. D. INcRAHAM—12. Subdural hematoma. 


NEW ENGLAND DEACONESS HOSPITAL 
GILBERT Horrax and associates—2. Operations: 
GILBERT Horrax. Ventriculogram and craniotomy for 
brain tumor. 
J. L. Poppen. Herniated intervertebral disc. 


Friday 
NEW ENGLAND DEACONESS HOSPITAL 
GILBERT Horrax and associates—g. Dry clinic: 
J. L. PoprpeN—g. Results in herniated intervertebral 
discs, operations with and without fusions. 
J. L. PoppEN—g:30. Platybasia demonstration. 
GILBERT HorrAx—t1o. Experiences and results with 
brain tumors for the last 8 years. 


OTORHINOLARYNGOLOGY 


Monday 


NEW ENGLAND BAPTIST HOSPITAL 
F. D. LatHrop—1:30. Operations. 


NEW ENGLAND DEACONESS HOSPITAL 
W. B. Hoover and F. D. LAtHROP—2:30. Local anesthe- 
sia in tonsillectomy, adenoidectomy, lingual tonsillec- 
tomy, and excision of lateral pharyngeal bands; septum; 
sinus surgery—Caldwell-Luc, external frontal, intra- 
nasal; plastic procedures, external nose. 


NEW ENGLAND MEDICAL CENTER 
(Joseph H. Pratt Diagnostic Clinic—Boston Dispensary) 
GroRGE KELEMEN—2. Pathogenesis of traumatic choles- 

teatome, lantern slides; surgery of the tonsil after mid- 

dle-life; pathways of infection in the ear, lantern slides. 
Putte E. MettzER—2. Surgical anatomy of the temporal 

bone. 

Tuesday 
BOSTON CITY HOSPITAL 

Staff—g. Dry clinic: 

E. J. MonAHAN—9:30. A method of the extirpation of 

bronchial cysts. 
Oscar HirscH—g:50. Cysts of pituitary body. 
Louts M. FREEDMAN—10:10. Bronchoscopic treatment 


of pulmonary atelectasis. 
CHESTER R. MILts—10:30. Osteomyelitis of the frontal 


bones. 

BENJAMIN RISEMAN—10:50. Gumma of nasopharynx 
and lung. 

SAMUEL W. GARFIN—11:10. Treatment of fractures of 
the jaw. 


Puitie E. A. SHERIDAN, CHARLES DEWOLFE and FReEp- 
ERICK HEIMLICK—11:30. Presentation of cases. 


CHILDREN’S HOSPITAL 
Staff—g:30. Dry clinic: 
Cuartes F. Fercuson. Acute laryngotracheal bron- 
chitis, report and statistical study of 40 cases. 


C. G. FLake. Congenital anomalies of the tracheal 
bronchial tract; treatment of choanal atresia. 

C. G. FLAKE and CuarLeEs F. Fercuson. Chemotherapy 
in upper respiratory infections of children. 


MASSACHUSETTS EYE AND EAR INFIRMARY 
Staff—2:30. Dry clinic: 
A. S. MAcMiLtan. Interpretation of sinus x-rays. 
L. G. Ricnarps. Problems in bronchoscopy. 
C. T. Porter. Orbital abscess, diagnosis and treatment. 
L. A. ScHALL. Cancer of the nose and sinuses. 


MASSACHUSETTS MEMORIAL HOSPITALS 
Staff—2. Operative clinic: 
Haroip L. Bascockx. Mastoidectomy. 
BARNET WEIN. Radical sinus operation. 
LEIGHTON F, JOHNSON. Fenestration for otosclerosis. 


NEW ENGLAND BAPTIST HOSPITAL 
WALTER B. Hoover—g. Operations. 
F. D. LatHrop—t1:30. Operations. 


NEW ENGLAND DEACONESS HOSPITAL 
WALTER B. Hoover—o. Operations. 
F. D. LATHROP—1:30. Operations. 
NEW ENGLAND HOSPITAL FOR WOMEN 
AND CHILDREN 
ELIZABETH DeEBLots, ISABELLE D. KERR, MARGARET 
Noyes KLeINeRT, and Mary F. VAstInE—10. Dem 
onstration: Use of the audiometer. 
ST. ELIZABETH’S HOSPITAL 
Joun E. Burns—g. Operative clinic: Radical frontal 
sinus; radical mastoidectomy. 


UNITED STATES NAVAL HOSPITAL 


CuarLtes H. AttMAN-—g. Dry clinic: Bronchoscopy for 
bronchiectasis; pulmonary abscess and postoperative 
atelectasis; synopsis of case histories, end-results. 

Davin P. Corpray—g. Operations. 
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Wednesday 


MASSACHUSETTS EYE AND EAR INFIRMARY 
Staff—2:30. Dry clinic: 

G. B. Frep. Osteomyelitis of the frontal bone. 

H. G. Tosey. Allergy, otolaryngological considerations. 
P. E. MeELtTzer and C. I. Jonnson. The fenestration 

operation. 
RutH GuILper. The deaf child. 
A.S. MacMILtan. Interpretation of mastoid x-rays. 


MASSACHUSETTS MEMORIAL HOSPITALS 


LEIGHTON F, JoHNSON—z2. Dry clinic: Mediastinitis, 3 
cases, 2 cures (with Howard M. Clute); endaural repair 
of postauricular fistula, 3 cases; osteomyelitis of frontal 
bone; Lempert’s operation, endaural fenestration for 
otosclerosis; ears in contagious diseases (with Conrad 
Wesselhoeft). 


NEW ENGLAND BAPTIST HOSPITAL 


WaLTER B. Hoover—g. Operations. 
F. D. LAtHROP—1:30. Operations. 


NEW ENGLAND DEACONESS HOSPITAL 

WALTER B. Hoover—g. Operations. 

WaLTeR B. Hoover and F. D. LAtHrop—z:30. Dry 
clinic: Diseases of the esophagus, summary of symptoms, 
diagnosis and treatment; carcinoma; cardiospasm; eso- 
phageal diverticulum; esophagitis; ulcers, strictures and 
perforation of the esophagus. 


Thursday 
BETH ISRAEL HOSPITAL 
Stafi—g. Dry clinic: 
SAMUEL CLINE. Tuberculous laryngitis. 
Oscar Hirscu. Sphenoid approach through submucous 
septum. - 
A. J. Gorney. Lempert’s simple and radical mastoid 
operations. 
S. W. GarFin. Transseptal approach for dacryocystitis. 
H. F. FrteEpMAN. Radiation for carcinoma of larynx by 
the Coutard method. 
BENJAMIN RISEMAN. Cavernous sinus thrombosis. 
Louis M. FreepMAN. Coutard radiation therapy for 
carcinoma of larynx, end-results; Lempert technique 
for simple and radical mastoidectomy. 
Louts M. FREEDMAN. Lempert operation for mastoiditis. 


BOSTON CITY HOSPITAL 
Staff—g. Operations. 
CARNEY HOSPITAL 


BENJAMIN E. RIsEMAN—2. Edema of larynx with abscess. 
CorNELIus S. HicKEY—2. Mastoiditis with complications. 


MASSACHUSETTS EYE AND EAR INFIRMARY 
Staff—g. Operations. 
Staff—2:30. Dry clinic: 
L. A. ScHALL. Laryngeal cancer. 
V. H. Kazanjtan. Rhinoplastic surgery. 
Puitip MyseEL. Labyrinthectomy, review of cases. 
C. M. Kos. Meningitis, review of cases and discussion. 
NEW ENGLAND BAPTIST HOSPITAL 
WALTER B. Hoover—g. Operations. 
F. D. LatHRop—1:30. Operations. 
NEW ENGLAND DEACONESS HOSPITAL 
WALTER B. Hoover—g. Operations. 
NEW ENGLAND HOSPITAL FOR WOMEN 
AND CHILDREN 
ELIzABETH DEB tors, ISABELLE D. KERR, MARGARET 
Noyes KLeInert, and Marion C. SaBIA—g. Operations. 
Staff—1o. Demonstration: Use of the audiometer. 
ST. ELIZABETH’S HOSPITAL 
Wruram T. Hatey—g. Operations. 


Friday 
BETH ISRAEL HOSPITAL 
Staff—g. Operations. 
CARNEY HOSPITAL 
BENJAMIN E, RISEMAN and staff—g. Operative clinic. 


MASSACHUSETTS MEMORIAL HOSPITALS 
Staff—o. Operations. 


NEW ENGLAND BAPTIST HOSPITAL 


WALTER B. Hoover—g. Operations. 
F. D. LatHrop—1:30. Operations. 


NEW ENGLAND DEACONESS HOSPITAL 
Wa tteR B. Hoover—g. Operations. 
F. D. LatrHrop—1:30. Operations. 


NEW ENGLAND HOSPITAL FOR WOMEN 
AND CHILDREN 
ELIzABETH DeEBtots, ISABELLE D. KERR, MARGARET 
Noyes KLEINERT, and Marton C. SABIA—g. Opera- 
tions. 
EsTHER E. BARTLETT—10. Operations under endotracheal 
anesthesia. 


NEW ENGLAND MEDICAL CENTER 
(Boston Floating Hospital) 
W. A. McCortr—z. Adenoid and tonsil problems. 
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OPHTHALMOLOGY 


Monday 


MASSACHUSETTS EYE AND EAR INFIRMARY 
F. H. Vernoerr and WILitAM P. BEETHAM—2:15. Dry 
Clinic: Cataract surgery. 
Scientific Exhibit—Daily 
T. L. Terry. Pathological laboratory open for inspection. 
Davin G. Cocan. Howe laboratory and library open. 


Tuesday 


BOSTON CITY HOSPITAL 
James J. ReGAN and staff—g9. Abnormal fundi. 


UNITED STATES NAVAL HOSPITAL 
James J. RecAN—g. Demonstrations of technique used 
in flight physical examinations, with discussions of 
United States Naval requirements. 
VirciL G. CASTEN—10:30. Operations. 


MASSACHUSETTS EYE AND EAR INFIRMARY 
Pau. A. CHANDLER, FRED S. THORNE, TRYGVE GUNDER- 
SEN, and Paut G. HatrE—g. Operations. 
WiturAM P. BeETtHAM—g. Demonstration: Slit lamp. 
Paut A. CHANDLER—2:15. Dry clinic: Glaucoma, indica- 
tions for operation. 
SAMUEL T. CLARKE—3:15. Dry clinic: Goniotomy; medi- 
cal treatment of glaucoma. 


Wednesday 


MASSACHUSETTS EYE AND EAR INFIRMARY 
WituiAM P. BeetHaM, SAMUEL H. WILKINS, BRENDAN D. 
LEAHEY, and Davip G. CoGAN—g. Operations. 
Garrett L. SULLIVAN—g. Demonstration: Perimetry. 
Ek. B. DunpHy—2:15. Strabismus, orthoptic training. 
Vircit G. CASTEN—3:15. Dry clinic: Strabismus, opera- 
tive treatment. 


MASSACHUSETTS MEMORIAL HOSPITALS 
Wiii1am D. RowLanp—9:30. Dry clinic. 


Thursday 


BOSTON CITY HOSPITAL 
James J. REGAN and staff—o. Operations. 
CARNEY HOSPITAL 
GeorGE GAGLIARDI—2. Dry clinic: Suture and cataract 
extraction. 


LeRoy Forp—2. Dry clinic: Orbital abscess in children. 
SAMUEL T. CLARKE—2. Contact lenses. 


MASSACHUSETTS EYE AND EAR INFIRMARY 

Epwin B. GoopaLL, RALpH H. RuccLes, MERRILL J. 
Kinc, and HERMAN GrossMAN—g. Operations. 

Vircit G. CasteN—g. Demonstration: Neuro-ophthal- 
mology. 

MERRILL J. KING—2:15. Dry clinic: Retinal separation. 

BRENDAN D. LEAHEY—3:15. Dry clinic: Keratoplasty. 


MASSACHUSETTS MEMORIAL HOSPITALS 


WiitrAmM D. RowLAND, JOSEPH J. SKIRBALL, Epwarp L. 
Perry, and RatpoH H. Hopxtns—z. Operative clinic: 
Cataract, glaucoma, and muscles. 


ST. ELIZABETH’S HOSPITAL 


Hucu DonanuE—t1o. Operations: Cataract extraction, 
decompression operation for primary glaucoma. 


Friday 
CARNEY HOSPITAL 
SaMuEL T. CLARKE and staff—g. Operative clinic. 


MASSACHUSETTS EYE AND EAR INFIRMARY 
BENJAMIN SACHs and JOHN G. JENNINGS—g. Operations. 
Staffi—9. Demonstrations. 

SAMUEL T. CLARKE. Gonioscopy. 

T. L. Terry—2:15. Dry clinic and lantern: demonstra- 
tions of pathological specimens. 

V. H. KAzanjJIAN—3:15. Dry clinic: Ophthalmoplastic 
surgery. 








act 


en. 


lic: 


on, 


ns. 


tra- 


stic 
















Hernial 
opening 





Fig. 20. Case 4. Large subcostosternal opening after removal of herniated colon. 
Sac of peritoneum containing round ligament extending into thoracic cavity. 





Fig. 21. Case 4. Overlapping closure of hernial orifice with interrupted silk and 
continuous fascia lata sutures after removal of colon and cutting round ligament. 


Subcostosternal Diaphragmatic Hernias; Foramen of Morgagni.—Stuart W. Harrington 
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